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EXECUTIVE SUMMARY:

The purpose of this study was to estimate potential dermal and inhalation exposures and
calculate dermal transfer coefficients among golf course workers re-entering a treated
golf course to perform various golf course maintenance tasks. The tasks monitored
included cup changing, greens mowing, greens watering, fairway mowing, irrigation
repair, and miscellaneous grooming. Two trials were conducted at an 18-hole golf course
near Hood River. The first trial was conducted on the first 9 holes and the second trial
was conducted on the back nine holes. In both trials, each greenway or fairway section
was treated once with Daconil Weather Stik® Flowable Fungicide Turf Care® Turf and
Ornamental Fungicide containing the active ingredient (ai) chlorothalonil. The soluble
concentrate product was applied using commercial ground boom sprayers at a rate of
approximately 5.5 lb ai/A. The application for the second trial took place two days after
the application for the first trial. Exposures were monitored for each activity on one and
two days after application. The potential dermal exposures were assessed by using whole-
body dosimetry (inner and outer), hand washes, and face/neck wipes. The potential
mhalation exposures were assessed by using personal air sampling pumps attached to
OVS tubes, A total of three to four replicates per re-entry interval (trials 1 and 2
combined) were collected. For each replicate, the work period was approximately 1.5 to
4.5 hours long.

Transfer coetficients for potential and total dermal exposure were calculated by the study
author and Versar. These transfer coeffictents are referred to as “index” transfer
coefficients by the study author because they reflect exposure to a golf course that was
mowed and partially irrigated during the study relative to concurrent turf transfer residue
(TTR) measurements from undisturbed turf. The TTR samples were collected at 30-
minute intervals for the entire pertod during which exposure monitoring was performed.
TTRs were collected from separate, undisturbed treated plots for both simulated fairway
and greens turf. Worker-specific TTR values were then determined from the individual
TTR measurements that corresponded to the turf type involved in each worker’s task and
to the portion of the day during which the worker was monitored.

Versar corrected all of the raw residue values using the mean field fortification recovery
of the closest field fortification level from each of the corresponding re-entry days for
each matrix. Dermal transfer coefficients in cm?/hr were calculated by dividing the
corrected residue value (pg) by the replicate duration (hr) and by the worker-specific turf
transferable residue vatue (uglcmz). Versar calculated total dermal transfer coefficients
for three clothing scenarios: (1) wearing long pants and a long sleeved shirt, (2) wearing
long pants and a t-shirt, and (3) wearing shorts and a t-shirt. For each clothing scenario,
Versar surnmarized the transfer coefficients by re-entry day (separately and combined)
and by maintenance task (separately and combined). Therefore, a total of 63 scenarios
were evaluated by Versar (3 clothing combinations * 7 task combinations * 3 re-entry
combinations). The maintenance tasks were combined because many of the tasks may be
performed by most of the workers.

e
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The total dermal exposure transfer coefficient for a worker wearing a long sleeved shirt
and long pants is the sum of the inner dosimeter transfer coefficients for each body part,
the hand wash transfer coefficient, and the face/neck wipe transfer coefficient. On re-
entry day |, the geometric mean values for the various individual activities ranged from
289 cm~/hr (cup changing) to 1,583 em®hr (miscellaneous grooming) and the geometric
mean value for the combination of the tasks was 680 cm*/hr. On re-entry day 2, the
geometric mean values for the various individual activities ranged from 258 cm’/hr
(greens mowing) to 3,006 cm’/hr (irrigation repair} and the geometric mean value for the
combination of the tasks was 845 cm”/hr. For the combination of the re-entry days, the
geometric mean values for the various individual activities ranged from 285 cm’/hr
(greens mowing) to 1,771 cm’/hr (irrigation repair) and the geometric mean value for the
combination of the tasks was 758 cm?/hr.

The total dermal exposure transfer coefficient for a worker wearing long pants and a t-
shirt 1s the sum of the inner dosimeter transfer coefficients for each body part, the outer-
dostmeter lower arms, the hand wash transfer coefficient, and the face/neck wipe transfer
coefficient. On re-entry day 1, the geometric mean values for the various individual
activities ranged from 409 cm*/hr (greens mowing) to 2,116 cm?/hr (miscellaneous
grooming) and the geometric mean value for the combination of the tasks was 1,027
em*/hr. On re-entry day 2, the geometric mean values for the various individual activities
ranged from 609 cm®/hr (greens mowing) to 4,525 cm™/hr (irrigation repair) and the
geometric mean value for the combination of the tasks was 1,794 cm¥hr. For the
combination of the re-entry days, the geometric mean values for the various individual
activities ranged from 499 em*/hr {greens mowing) to 2,706 cm?/hr (1rngation repair) and
the geomerric mean value for the combination of the tasks was 1.358 cm?/hr.

The total dermal exposure transfer coefficient for a worker wearing short pants and a t-
shirt 1s the sum of the inner dosimeter transfer coefficients for each body part, the outer-
dosimeter tower arms and lower legs, the hand wash transfer coefficient, and the
face/neck wipe transfer coefficient. On re-entry day 1, the geometric mean values for the
various individual activities ranged from 1,489 cm®/hr (cup changing) to 5,459 cm*thr
{miscellancous grooming) and the geometric mean value for the combination of the tasks
was 2,998 cm/hr. On re-entry day 2, the geometric mean values for the various
individual activities ranged from 3,260 cm*/hr (fairway mowing) to 16,076 cm*/hy
(irmgation repair) and the geometric mean value for the combination of the tasks was
6,966 cm/hr. For the combination of the re-entry days, the geometric mean values for the
various individual activities ranged from 2,609 cm*/hr (fairway mowing) to 9,254 cm’/hr
(irmgation repair) and the geometric mean value for the combination of the tasks was
4,569 cm’/hr.

Versar calculated the inhalation exposure in pg/hour for each maintenance activity and all
activities combined. Versar used the NAFTA light activity breathing rate (16.7 L/min) to
calculate the air concentration in ug/m’ and the inhalation exposure in pg/hour. Residues
were only detected at a level above the 1.OQ in one changing cup replicate, two irrigation
repair replicates. and two miscellaneous grooming replicates. For residues less than the
LOQ (0.01 ng), a value of Y2 LOQ (0.005 pg) was used in all calculations. No residues
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required correction for field fortification recoveries because all recoveries were >90%.
On re-entry day 1, the average inhalation exposure values for the various individuai
activities ranged from 0.014 ug/hr (fairway mowing) to 0.140 pg/hr (cup changing) and
the average inhalation exposure value for the combination of the tasks was 0.046 ng/hr.
On re-entry day 2, the average inhalation exposure values for the various individual
activities ranged from 0.013 pg/hr (irrigation repair) to 0.113 pg/hr (miscellaneous
grooming) and the average inhalation exposure value for the combination of the tasks
was 0.030 pg/hr. For the combination of the re-entry days, the average inhalation
exposure value for the various individual activities ranged from 0.015 pg/hr (fairway
mowing} to 0.090 pg/hr (miscellaneous grooming) and the average inhalation exposure
value for the combination of the tasks was 0.037 ng/hr.

Versar summarized the distribution of residue on body parts for all three total dermal
exposure ciothing scenarios for the combination of all tasks. For the combination of re-
entry days, the residues with significant percentages (i.e., >10%) were found on the hands
(60%), lower leg (16%), and lower arm (14%) for the long pants/long-sleeve shirt
scenario, the hands (32%) and lower arms (53%) for the long pants/t-shirt scenario, and
the lower legs (79.0%) and lower arms (12%) for the short pants/t-shirt scenario.

Although the purpose of this study was to calculate transfer coefficients, the data were
generated from studies designed to fulfill the requirements of Series 875 Occupational
and Residential Exposure Test Guidelines. The data presented in this study met the
majority of the pertinent guidelines. The issues of concern are: .

(hH The transfer coefficients exhibited a high degree of variability within each
task monitored. As a result, the standard deviations caiculated for many
tasks were greater than the average residue value (68% of the scenarios
evaluated by Versar). The reason for the variability was not reported. Tt
appears that the transfer coefficients for the second trial (Study Days 3 and
4) were generally higher than the corresponding transfer coefficients from
the first trial (Study Days 1 and 2). Tt also appears that the worker-specific
TTR values from the second trial were generally lower than the TTR
values from the first tnal. For a few tasks, a high standard deviation can
be attributed to a replicate with an extremely large or small residue value
within the data set. These values were not discarded because there was no
experimental basis for exclusion,

() Many of the field residues were outside of the field fortification range.
Typically, the residues were less than the lowest fortification level (up to
160 times less).

(3) Only one location were used in this study (Oregon).

{4) Irrigation data was not provided for the duration of the field study.

(5) A rainfall event occurred on the morning of Study Day 3 (Second Trial, 1
Day after Application) prior to the monitoring period. Additionally, a
light drizzle was apparent for 20 minutes in the afternoon on this
monitoning day.
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(6)

7)

{8)

{(9)

{10)

The guidelines recommend a minimum of 15 replicates per activity (5
replicates on 3 monitoring periods). In this study, a total of 6 to §
replicates were collected at each re-entry time (1 and 2 days after
application), with 3 to 4 total replicates per activity (re-entry days
combined).

The protocol target application rate was set at 5.5 Ib ai/acre; however, the
maximum label recommended application rate for a single application was
11.3 lbs ai/A.

Breakthrough testing and a retention study of particulate levels and vapor
phase levels on the air fiberglass filters were either not performed or not
reported in the Study Report.

Data from a 9-month storage stability test that was conducted previously
were not provided in the Study Report; however, field fortification and
travel recoveries indicated acceptable storage stability.

The upper arm, front & rear torso, and. upper leg portions of the outer

dosimeters were not analyzed. (11) There was uncertainty in the estimates of
total acrease for greens and fairways areas treated.

COMPLIANCE: Signed and dated GLP, Quality Assurance, and Data

Confidentiality statements were provided. The study sponsor waived
claims of confidentiality within the scope of FIFRA Section 10(d) (1)
(A), (B), or (C). The study sponsor and author stated that the study was
conducted under EPA Good Laboratory Practice Standards (40 CFR
part 160) with the following exceptions: (1) the balance used to weigh
workers was not maintained {(e.g., no caltbrations} according to GLPs;
(2) the uniformity and concentration of the test substance when mixed
with the carrier (tank mix) was not determined; and (3) the golf course
survey conducted using a handheld GPS device was not conducted
under GLPs. None of these deviations were thought to have
compromised the scientific integrity of this study according to the study
author.

CONCURRENT TRANSFERABLE TURF RESIDUE STUDY?: Yes

A separate TTR study review will be prepared per EPA instructions.

GUIDELINE OR PROTOCOL FOLLOWED: The study protocol submitied to EPA

was dated August 25, 2004. OPPTS Series
875, Occupational and Residential Exposure
Test Guidelines, Group B: 875.2400 (dermal
exposure}, and 875.2500 (inhalation
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exposure) were followed for the compliance
review of this study.

I. MATERIALS AND METHODS

A. MATERIALS

1. Test Material:

Formulation: Daconil Weather Stik® Flowable Fungicide Turf Care® Turf
and Omamental Fungicide - a liquid flowable formulation
containing 54.0 percent active ingredient (chiorothalonil).

Batch #: FL0O41051 (formulated product)

Lot #: 502-2673 (reference standard)

Purity: The purity of the reference standard was verified at 99.5% with
an expiration date of September, 2008.

CAS #(s): 1897-45-6

Other Relevant Information: EPA Reg. No. 50534-209-100. The test product was
packaged in 2.5-gallon plastic jugs.

2. Relevance of Test Material to Proposed Formulation(s):

The liquid flowable formulation sent to the field site was labeled as Daconil Weather
Stik® Flowable Fungicide Turf Care® Turf and Ornamental Fungicide, which is the same
product discussed in the assessment. A label for this product was not provided with the
Study Repott, however, a label was obtained through EPA’s PPLS. The test product used
tor this study has the same product name and formulation that appears on the test product
label.

B. STUDY DESIGN

There was one amendment to and five deviations from the study protocol. The
amendment to the protocol defined the analytical phase for the analysis of the field
samples. The deviations from the protocol were as follows: (1) TTR sampling frames
could only be secured with spikes at the two front corners; (2) four workers did not have
prior experience doing irmigation repair, but they were trained prior to the initiation of the
study; (3) the mowing schedule was changed because there was not enough time to
complete mowing on Study Day 2; (4) the approach for estimating the treatment rate was
changed due to uncertainty 1n the estimates of total acreage for greens and fairway areas;
and (5) on three of the four monitoring days, some of the field fortification solutions used
were intended for different study days. The amendment and five deviations were reported
not to have any adverse effects on the study’s overall integrity.

1. Site Description
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Test locations:

This study was performed on a public, 18 hole golf course near
Hood River, Oregon, which is located about 60 miles east of
Portland, Oregon.

Areas sprayed and re-entered: All 18 holes of the course (fairways and greens) were

Meteorological Data:

treated and used for maintenance worker exposure monitoring.
In addition, two practice greens and two fairway twif practice
arcas were treated and used exclusively for TTR sampling. Half
of the greens and half of the fairways (front nine holes) were
treated on October 3, 2004 and the second half of the greens and
second half of the fairways (back nine holes) were treated on
October 5, 2004.

The front nine holes (holes 1 through 9) encompassed
approximately 40 acres of turf area and the back nine holes
(holes 10 to 18) encompassed approximately 30 total acres of
turf area. The front nine holes are slightly longer and flatter
than the back nine holes, which are hilly and have some narrow
tairways. The greens average approximately 4,000 square feet
each (approximately 0.09 acres, equivalent to roughly a 70-foot
diameter circle). The test site layout is shown in Figure 4 of the
Field Report.

There was uncertainty in the estimates of total acreage for
greens and fairway areas treated.

A weather station was placed near the dressing/undressing tent,
which continuously monitored wind speed and direction,
temperature, and relative humidity on the application and
rzentry days. Data were recorded every 60-minutes. Rainfal]
was monitored at the site for the duration of the study using a
plastic rain gauge. Irrigation data were not provided in the
Study Report. A total rainfall of 0.15 inch occurred the
moming after the second application (0400 to 0700). The rain
stopped prior to the first monitoring event. Additionally, a very
light drizzle was observed in the afternoon on this rnonitoring
day. Table | provides a summary of the weather conditions
during the appiication or monitoring event based on hourly
summary data.

f 83




FSS

EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R125305 - Page 8 q
Table 1. Summary of Meteorological Méasuremeﬁfé"'c'ol!eétéﬁfﬁﬁﬁpg Study':
rarameter Application | Dayl [ Day2 | Application | Day3 |’ Day4:
Date £0/3/04 10/4/04 | 10/5/04 10/5/04 10/6/04 | 10/7/04
Min. Temp (°C) 15.7 6.5 8.3 18.8 13.6 74
Max. Temp (“C) 26.7 26.0 239 239 20.9 21.6
Min RH (%) 201 21.4 36.6 33.3 54.9 38.5
Max RH (%) 523 84.0 78.0 46.8 91.9 88.5
Min Wind Speed 0.0 0.0 0.31 421 0.0 0.68
(avg. mph)
—
Max Wind Speed 1.66 082 | 676 | 676 502 | 259
{avg. mph}
Wind Direction 200 -
(avg, compass 30-71 56 -82 |97 -288 | 266-270 277 16 - 320
degrees) -
Min 5’(?;‘([‘ )1 emp. 18.8 12,6 13.0 17.3 15.5 133
Max S(f?(‘.]) Lemp 28.6 211 19.7 19.4 19.6 20.5
Rainfall None None None None Trace None
77777 Ground
wet from
Tain;
Dew, Dew, ;Zﬁ; Dew, |
. N until until = until I
Moisture Conditions NA 1000 1o | 0900 to NA fdrn;t.il)zt 100 to
1200 1030 © 1200
20
minutes
in
afternoon

Other ranfall

0.15 inch on 10/6/04 between 0400 and 0700

1. All data were collected on site. Weather conditions are during the application or monitoring event and are based

on hourly
summary data.

2. Crop Characteristics

Crop, variety:

The fairways were comprised of Poa annua wurf and the greens
were comprised of a mix of bent grass and (mostly) Poa annua

turf.
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Row width, plant spacing: Not Applicable.

Stage of erowth:

Prior to the initiation of the study, the fairways were
mowed to a height of 34-inch and the greens were mowed to a
height of 7/32-inch. Some areas of the course, such as the tee
boxes and areas around the greens (collars and aprons), were
mowed to a height of ¥2-inch.

Other products used on crop: There were no maintenance pesticides used on the golf

course since March 2004, except for one application of the test
product on the front nine holes. This application was made on
September 12, 2004 at a target application rate of 6 Ib ai/A. The
study was expected to begin on that day, but the study was
postponed due to significant rain events on September 13 and
14, 2004.

Granular fertilizer (N-P-K = 10-6-4; 10% Nitrogen, 6%
Phosphorus, and 4% Potassium) was applied to all 18 greens
plus the 2 practice greens over a two-day period of September
16 to 17, 2004. Prior to that there were no fertilizer treatments
on the golf course since approximately March 2004,

3. Application Rates and Regimes

Application rate(s):

Application Reeime:

The protocol and field phase of the Study Report stated that the
target application rate was 5.5 lbs ai/A. This less-than-
maximum application rate was selected to better represent the
application rate of typical golf course turf products. The
maximum label recommended application rate for a single
application ts 15.1 pints/A (11.3 1bs ai/A). The actual
application rates for the first day of applications (10/3/04) were
5.45 lbs ai/A for the fairways and 5.50 Ibs ai/A for the greens.
The actual application rates for the second day of applications
(10/5/04) were 5.30 Ibs ai/A for the fairways and 5.55 ibs ai/A
for the greens. The actual application rates were determined by
timed passes of each sprayer over the treated TTR areas and the
measured total spray nozzie outputs. It was decided that this
approach was more accurate than the procedure specified in the
protocol due to the uncertainty in the estimates of total acreage
for greens and fairways treated.

One application of Daconil Weather S$tik® Flowable Fungicide
Turf Care® Turf and Omamental Fun gicide was made on each
section of greenway and fairway, which preceded two days of

r83
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reentry. Half of the greens and half of the fairways (holes 1
through 9) were treated on October 3, 2004, and the second half
of the greens and second half of the fairways (holes 10 through
18) were treated on October 5, 2004,

Application Equipment: The golf course fairways and greens were spraved with two
tractor-mounted groundboom broadcast spray rigs. On each
application day, the greens were sprayed using a sprayer fitted
with a 110-gallon tank and a 3-section drop nozzle boom
attachment that sprayed a 15-foot swath of turf. The sprayer was
a Cushman Truckster Model 8020 sprayer fitted with nine flat
fan sprav nozzles with 50-mesh screens at 20-inch spacing. The
fairways were sprayed in part with the Cushman sprayer and in
part with a John Deere 1500 Turf Sprayer fitted with a 150-
gallon tank and a shielded drop nozzle boom attachment that
also sprayed a |5-foot swath of turf. The sprayer was fitted with
nine flat fan spray nozzles with 50-mesh screens at 20-inch
spacing.

Spray Volume: The greens were sprayed with a volume of approximately
82 to 84 gallons per acre (GPA) and the fairways with a volume
of approximately 28 t0 29 GPA. The label recommended
application volume ranges from 90 to 450 GPA for greens and
30 to 40 GPA for fairways.

Equipment Calibration

Procedures: According to the study protocol, the spray equipment was to be
calibrated prior to each application using field facility SOPs.
Details of the calibration procedure were not provided.

4. Number and tvpe of workers:

Nine male workers participated in the study on two to four of the reentry days. They
ranged in age from 21 to 50 years and their amount of experience with golf course
maintenance tasks ranged from less than 1 year to 25 years. The workers with less
than a year previous experience were trained prior to the initiation of the study by
experienced workers. Each worker signed an informed consent form, which explained
the purpose of the study, the procedures, and a statement of their rights.

S. Protective clothing:

All workers wore 100% cotton long underwear (inner dosimeter) over their choice of
undergarments. Long-sleeved 100% cotton shirts and long pants (outer dosimeter)
were worn over the inner dosimeter. Each worker wore closed-toe shoes or boots

10
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(mostly tennis or jogging style shoes) and a new pair of crew socks. The golf course
workers did not wear gloves during the maintenance activities.

6. Time Interval(s) for Re-entry:

There were two re-entry intervals: 1 day after treatment (1 DAT) and 2 days after
treatment (2 DAT). Tasks were monitored on one day after application on study days I
and 3 and two days after application on study days 2 and 4. Study days 1 (1 DAT) and
2 (2 DAT) were monitored using the first half of the greens and fairways and Study
days 3 (1 DAT) and 4 (2 DAT) were monitored using the second half of the greens
and fairways.

7. Replicates:

The re-cntry activities evaluated in this study were associated with golf course
maintenance. The workers performed various assigned tasks for exposure monitoring
periods of generally two to four hours. In order to obtain six to eight monitoring
replicates of each monitoring task, some workers performed more than one task on
some or all reentry days. The golf course maintenance tasks included: changing cups
(replicates CCI - CC6), mowing greens (replicates GM1 — GMS), watering greens
(rephcates GW1 - GW8), mowing fairways (replicates FM1 - FM8), repairing
irrigation (replicates IR1 — IR8) and performing miscellaneous grooming (replicates
MG - MG6). Overall, nine male workers participated and a total of 44 worker
monitoring replicates were obtained. A total of 3 to 4 replicates per activity were
monitored for each re-entry interval (6 to 8 replicates for combined re-entry days).

Exposure monitoring took place on four consecutive days, with 11 monitoring
replicates per day. In general, the monitoring tasks began at approximately 0700 with
cool temperatures and wet turf (from dew or rain) and ended by about 1730 with warm
temperaiures.

A description of each activity is provided below.

Changing Cups: A hand operated cup cutter was used to make a new hole and the
plastic cup liner from the old hole was put into the new hole; the old hole was then
filled with sand and the plug from the new hole. Some cup changers also repaired ball
marks on the greens with a hand tool similar to those used by golfers. Cup changing
occurred first thing in the morning and a monitoring replicate consisted of changing 18
cups (each of 9 holes two times). This task took approximately 1.5 to 2.5 hours,
including 33 to 110 minutes changing the cups, 43 to 52 minutes traveling between
holes, and 0 to 20 minutes spent resting, talking to other workers, or performing tasks
other than cup changing.

il
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Most workers performed the cup changing while bending over and not contacting the
turf with anything, but their shoes and hands; however, one worker (CC1) routinely
kneeled on one knee and two other workers (CC2, CC3, and CC6) kneeled for a few
holes. Only one of the replicates (CC3) performed significant ball mark repair (79
instances). The rest performed 0 to 1 ball mark repairs.

Mowing Greens: A walk-behind reel mower with a grass catcher was used to make
two passes (perpendicular) to cut the green to 7/32-inch height. Mowing included
emptving the grass catcher by spreading clippings in the rough areas around the golf
course. The worker also hosed off the mower with water at the conclusion of mowing.
Greens mowing occurred in the morning (after cups had been changed) and a
monitoring replicate consisted of mowing 4 to 5 greens. This task took approximately
2 to 3 hours, including 39 to 140 minutes mowing or emptying baskets, 23 0 43
minutes traveling between holes, and 0 to 29 minutes spent resting, talking to other
workers, or performing tasks other than mowing. . . -

When the mower was engaged, the workers walked briskly behind the mower to keep
up. At the end of each pass, the worker pushed down on the mower handle to the lift
the reel off the ground and quickly tumed the mower around to make the next pass
adjacent to the previous pass. Workers generally mowed in one direction, then the
other. and then made a pass around the perimeter of the green to finish off the mowing
process.

Watering Greens: A hose and spray nozzle was used to evenly saturate each green in
its entirety. Greens wataring occurred in the afternoons and a monitoring replicate
consisted of watering 4 to 5 holes. This task took approximately 2 to 3 hours,
including 95 to 143 minutes handling hoses or watering, 9 to 24 minutes traveling
between holes, and 0 to 61 minutes spent resting, talking to other workers, or finding
no water pressure and not watering.

For three of the replicates, the hose was attached to a metal water valve key that goes
into a greenside water valve. For five of the replicates, the hose was screwed into a
water bib on a gasoline powered pump that delivered water from a portable water tank.
Workers for these five replicates connected and disconnected their hose to the hose bib
on the pump outlet, but did not operate the pump or move the water tanks (this was
done by a researcher).
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Mowing Fairways: Either a 5-reel riding mower was used to mow actual fairways to
34-inch height or a 3-reel riding mower was used to mow tee boxes and surrounds
(arcas around the greens) to Y2-inch height. Both mower types had grass catchers and
mowing mncluded emptying the grass catchers by spreading clippings in the rough
areas around the golf course. The worker also hosed off the mower with water at the
conclusion of mowing. Fairway mowing occurred in the morning and a monitoring
replicate consisted of mowing either 5 to 6 fairways or surrounds for 9 holes. This
task took approximately 2 to 4.5 hours, including 96 to 253 minutes mowing fairway
or surrounds, 11 to 30 minutes traveling, and O to 4 minutes talking to other workers
OT Tepairing motor.

The workers generally mowed the fairways and surrounds in one of two pattemns: 1)
moew the perimeter, then back-and-forth or 2) in a “spiral” pattern, from the outside to
wside. The mowers were operated at a low speed (3.5 miles per hour) since it was
found that moist grass chppings were not efficiently “thrown” into the grass catchers if
the speed was higher. When the grass was wet, the 5-reel mower would frequently get
clumps of turf caught in the reel mechanisms, which would require the operator to lift
the reels. stop the mower, get off, and clear the clipping from the reels with his hands
and/or a stick. The workers would also occasionally dismount to remove debris or to
move |350-yard markers.

Miscellaneous Grooming: The most common activities were cutting weeds and grass
with a gas-powered String trimmer; trimming trees/shrubs with hand-held pruners;
hand weeding and raking bunkers; and moving tee markers. Other tasks included leaf
blowing. raking debris on the course (and picking up by hand), digging rocks out of
farrways (with shovel, pick, and pry bar). leveling gopher mounds (with feet, rake, or
shovel). and spray painting distance markers in the fairways. Grooming occurred in

the morning or afternoon. This task took approximately 3 to 3.5 hours, including 98 to
200 nunutes working, 17 to 42 minutes traveling between repairs, and 0 to 48 minutes
spent resting or making an extra trip to the maintenance shed for tools.

Irngation Repair: The turf was dug up and the sprinkler heads were lifted up to the
appropnate height. The hole was then filled with soil to support the sprinkler head
and the turf was then replaced. Irrigation repair occurred in the morning or afternoon.
This task took approximately 3 to 3.5 hours, including 129 to 184 minutes performing
irrigation repairs and making trips to the sand pile for more sand, 17 to 44 minutes
traveling between repairs, and 0 to 10 minutes spent resting or talking to other
wortkers.

[rrigation repair was a rigorous activity and workers on warm afternoons would
perspire significantly. The activity involves steps where contact between the worker
and the turf is intense and prolonged. In addition, several workers became quite dirty
during the process.

8. Exposure monitoring methodology:

13
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Dermal: Potential dermal exposure was monitored using both outer and inner
whole-body dosimeters, hand washes, and facial (face and neck) swabs. The
workers were provided muitiple sets of latex gloves and were assisted by study
personnel while removing each item of clothing to minimize cross contamination.
These gloves were discarded after each article was removed.

QOuter Dosimeters - The outer dosimeters consisted of a 100% cotton, white, long-
sleeved shirt and long pants. These outer dosimeters were worn directly over the inner
dosimeters with the shirttai] tucked in. At the end of each monitoring period, the outer
dosimeters were carefully removed. The dosimeters were cut into the following three
sections using scissors that were solvent-cleaned between replicates: (1) left/right
lower arms combined (elbows to cuffs); (2) left/right lower legs combined (knees to
cuffs); and (3) remainder (upper arms, torso, and upper legs). Each section was
wrapped 1n foil, sealed in a labeled bag, and placed into an on-site freezer for
temporary storage within four hours of collection.. . -

Inner Dosimeters - The inner dosimeters consisted of a one-piece, white, long
underwear suit constructed of 100% cotton provided by the ARTF. They were womn
directly under the outer dosimeters. At the end of each monitoring period, the inner
dosimelers were carefully removed after the outer dosimeters. The dosimeters were
cut into the following six sections using scissors that were solvent-cleaned between
rephicates: (1) left/nght upper arms combined (shoulder seam to elbow); (2) left/right
lower arms combined (elbows to cuffs); (3) left/right upper legs combined (waist to
knees): (4) left/right lower legs combined (knees to cuffs); (5) front torso (above the
waist): and (6) rear torso {above the waist). Each section was wrapped in foil, sealed
in a labzled bag, and placed into an on-site freezer for temporary storage generally
within -} hours of collection.

Face and Neck Wipes - IFface and neck exposures were monitored by wiping the
worker’s {ace and neck (front and back) with a 100% cotton gauze pad (eight-ply, 4
inch by 4 inch) moistened with approximately 4 mL of 0.01% Aerosol® OT-75
aqueous solution in distilled water. Two pads were combined to produce one sample.
Immediately before each monitoring period, each worker would wash his face and
neck with a paper towel containing soap and water and then discard the paper towel.
Face/neck wipes were performed immediately after hand washes were collected. A
face/neck wipe sample was taken at the end of the exposure period and prior to any
break that involved eating or using the restroom. Only one worker (GW2) required an
interim face/neck wipe sample and the two samples were combined as a single
face/neck wipe sample for analysis. Each sample was placed in a labeled glass jar
capped with a Teflon®-lined lid and placed into frozen storage within four hours of
collectiom.

Handwash - Immediately before each monitoring period, the worker washed his hands
with a paper towel containing soap and water and then discarded the paper towel.
None of the workers wore gloves to perform the turf maintenance activities. Hand
exposure was assessed by hand washes collected from the workers at the end of the
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exposure period and prior to any break that involved eating or using the restroom.
Only one worker (GW2) required an interim hand wash sample and the two samples
were submitted separately for analysis. Each handwash consisted of a field
investigator pouring 250 mL of an anionic solution (0.01% v/v) of Aerosol® OT over
each worker’s hands as the worker scrubbed his hands over a stainless steel bowl for
approximately 30 seconds. Handwash samples were poured from the bowl into a pre-
labeled glass jar and the process was repeated. The solutions were combined in the
sample glass jar, capped with a Teflon®-lined lid, placed into a plastic re-sealable bag,
and stored frozen within 4 hours of collection.

Inhalation:  Potential inhalation exposure was monitored for each worker using OVS
tubes with a glass fiber filter and Chromosorb-102 sorbent. Before each
monitoring period, the pump flow rate was calibrated to an airflow rate of
approximately Z liters per minute. At the end of each monitoring period, the air
flow rate was checked with the same flowmeter. The air sampling pumps
operated continuously during the entire monitoring period. At the end of each
replicate, the OVS tubes were disconnected from the tubing, the ends were
capped, and the tubes were bagged, labeled, and placed into frozen storage
within 4 hours of collection. For replicate FMS3, the pump was not running at
the end of the work period. It was turned on by researchers and the flow was

. checked as usual. The pump was last observed in operation 87 minutes before
the end of the work period.

9. Analvtical Methodology:

Extraction method(s): All of the field samples were kept frozen during transport to the
analytical laboratory and remained frozen until analysis. The
following is a brief description of the extraction procedures for
each of the matrices.

Dosimeters - The inner and outer dosimeter samples were extracted
with 2 liters of hexane by shaking for approximately 30 minutes and
allowed to sit for a minimum of 8 hours at ambient temperature, A
portion of the extract was removed and evaporated to near dryness. The
samples were re-dissolved in ethyl acetate and analyzed by gas
chromatography with electron capture detection (GC/ECD).

Face/Neck Wipes - The samples were transferred into 250-mL glass
jars. 100 ml. of ethyl acetate were added and the jar was shaken for 30
minutes. A portion of the extract was analyzed by GC/ECD.

Hand Washes — The sample was transferred into a 1,000 mL
separatory funnel and a 10 mL portion of 209% NaCl, 2 mL of 10 N
H>S04, and 50 mL of 1:1 petroleum ether:diethyl ether were added.
The separatory funnel was shaken for 2 minutes with venting and the

15
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top ether phase was transferred to a 100 mL round bottom flask. The
extraction was repeated with another 50 mL portion of 1:1 ether and
this ether phase was added to the first. The reserved ether was
concentrated to near dryness with a rotary evaporator and dissolved in
ethyl acetate and analyzed by GC/ECD.

OVS Tubes - The contents of the OVS tubes were quantitatively
transferred to a 20 mL scintillation vial. A 2.0 mL portion of ethyl
acetate was added to the empty tube and was then allowed to drip into
the same scintillation vial. Ethyl acetate was added to the vial so that
the volume of solvent totaled 10 mL. The scintillation vial was shaken

for 2 minutes and a portion of the solvent was removed and analyzed
by GC/ECD.

Detection method(s): See Table 2.

16
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_ Table 2. Summary of Chrom‘:s'iid'grai)_hicz Conditions =~ -
GC Column: HP 5890, RTX-5, 30 M X 0.53 mm, 0.5 um film thickness

Injector: 270 °C

Detector: 350 °C

Temperatures:  [Column: 160 °C for I min.

Program Rate 1: 240°C@ 20 °C/min, hold 2 min.
Program Rate 2: 270°C @ 20°C/min, hold 6 min,

KCarrier Gas: Hydrogen

Makeup Gas: Nitrogen

Hydrogen: 8 mL/minute
Nitrogen: 30 mL/minute

1yl

Gas Flow:

[Injection
Volume:

Method validation: Five validated analytical methods were utilized for
the determination of chlorothalonil in each of the
matrices used in this study. The methods were
validated by Ricerca Biosciences, LI.C. Results for
the method validation were not provided in the
Study Report. The LOQ for the dosimeters,
face/neck wipes, and handwashes was 1.0 pg. The
1.0OQ tor the OVS tubes was 0.0 pg.

Instrument performance and calibration: Calibration standards were diluted from a
50.0 mg/mL primary stock solution in ethyl acetate
received on August 19, 2004. GC standards were
prepared from this stock solution by dilution with
ethyl acetate. Chlorothalonil concentrations ranged
from nominal 0.001 pg/mL to 10.0 pg/mL. The R?
value (square of the correlation coefficient) for each
set of standards was at least 0.99 and the results of
back calculating the standards to those curves were
generally within + 20% for the lowest standard in
the set and + 10% for all other standards. At least
four calibration standards were run with each set.

Quantification: Chromatographic quantification was
achieved using a standard curve obtained from peak
heights or areas of injections of several
concentrations of standards. The peak areas were
converted to a pg amount using the best-fit line

17
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10. Quality Control:

Laboratory Recovery:

created with the calibration standards 1n each run
sequence.

Two concurrent laboratory fortification samples and
one control sample (field or laboratory) were
analyzed with each set of samples to evaluate the
validity of the analytical data. The fortification
concentrations ranged from 5 to 10,000 pg,
depending on the matrix. Table 3 summarizes the
ranges of the fortification concentrations for each
matrix along with the percent recoveries. Average
recoveries by fartification level and matrix ranged
from 71 to 104%. For each matrix, the mean
recovery fell within the acceptable range of 70% to
120%. The standard deviation was less than 20%
for all, but the outer dosimeter high level and
face/neck wipe low level fortifications. All lab
control samples were less than the <1.LOQ), except
for one inner dosimeter blank at 2.03 pg.

Table 3. Cencurrent Laboratory Fortification Sample Recovery Summary

. - Amount : Rccovery Stan dard
Matrix Fortified Range- Iy D evxauon
(ng) - (%) (%)
10 69.8to 123 994 16.2
Outer Dosimeter 5,000 84.8to 118 101 14.0
10,000 727 to 147 100 29.5
10 66.210 118 959 15.8 20
1,000 94.0 94.0 n/a 1
Inner Dosimeters -
2,000 76.3 76.3 nfa 1
5,000 69.3t0 120 94.3 16.1 17
5 71.2t0 126 90.9 21.0 5
Face/Neck Wipe 10 70.9 70.9 n/a 1
10O 899 to 126 104 15.0 5
Hand Wash 5 7370114 97.4 14.8 6
1000 89.31t0 129 109 n/a 2

18
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OVS Tubes 10 97.5 97.5 n/a |

Field blanks: One control sample of each matrix was received on each of
the four reentry days. All residues were less than the LOQ
in these samples except for one hand wash sample, which
contained 1.7 pg of chlorothalonil.

Field recovery: Field fortification samples were prepared in triplicate at
each of two or three spiking levels per matrix en each day
of monitoring and analyzed to assess stability of '
chlorothalonil from the time of spiking, through aging in
the field, freezing, shipping to the analytical laboratory, and
analysis. The OVS tubes and inner and outer dosimeter
sections were exposed to environmental conditions for
approximately 4 to 4.5 hours, the maximum worker
monitoring period. Hand wash and face/neck wipes were
placed in frozen storage within a few minutes of
fortification. Table 4 summarizes the range of field
fortification concentrations used for each matrix and the
average recoveries. The overall average recoveries by
fortification level and matnix ranged from 71% to 112%.
All mean recoveries were within the acceptable range of
0% to 120%. One low level OVS tube field fortified
sample had a recovery of 12.0% indicating that it might not
have been spiked.

Many of the field residues were outside the range of the
fortification levels. Below is a summary of these
occurances:

For the outer dosimeters (pants and shirts), the
fortification range was from 500 to 10,000 ng;
however, 38% of the field samples had residues less
than the lowest fortification level (3.1 to 499 ng).

For the inner dosimeters, the fortification range was
from 10 to 5,000 pg; however, 43% of the field samples
(not including those <LOQ)Y had residues less than the
lowest fortification level (1.2 to 8.92 ug). Additionally,

19
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one sample had a residue value of 10,517 pg which
exceeded the highest fortification level.

For the face/neck wipes, the fortification range was
from 5 to 5,000 pg; however, all field residues were
either <.OQ or less than the lowest fortification level
(1.05 to 3.33 pg).

For hand washes, the fortification range was from 500
to 10,000 pg; however, 93% of the field samples had
residues less than the lowest fortification level (15 to
477 ng).

For the OVS tubes, the fortification range was from
0.05 to 10 pg. Of the five field samples with residues
above the 1.OQ, two had residues, which were below
the lowest fortification level (0.025 and 0.038 pg).

Table 4. Summary of Field Fortification Recoveries '
© i Amoun | - S B
. Fortificat | .t -..| . Average |-*.‘Overall - Standa
: StUd ) . . cEe rd
Matrix Da { ion Fortifie | Recovery Average Deviati
Y Level a | (@) Recovery (%) | o
IR (1g) -
Low 500 78.9 y
Day L 5on TT0000 | 842 8.5 9.62
Low 500 85.9
21.2
Outer Dosimeter Day 2 High 10,000 93.6 89.8 21.2
(pants; ) Low 500 105 -
Day3 ™ High [ 10,000 | 712 88.1 248
Low 500 89.0
Dayd ™ High 10000 | 924 20.7 15.4
Low 500 79.3
Day 1 Hig 10.000 793 79.3 9.24
Low 500 87.7
2
Outer Dosimeter Day 2 High 10,000 89.8 88.8 227
(shirts} ‘Low 500 96.1
_ . ,
Day 3 ioh 770000 [ 76.9 86.5 12.7
Low 500 87.3
Dayd  ioh 10,000 | 94.7 L0 151
Inner Dosimeters . Low 10 80.5
Dayl | Medium 500 92.0 89.2 222
| __High 5,000 95.3
Day 2 Low 10 114 92.0 19.3
Medium 500 82.3
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" High | 5,000 79.5
Low 10 86.8 ;
Day 3 Medium 500 0954 972 170
High | 5,000 109
Low 10 90.8
Day 4 Medium 500 89.8 92.6 14.6
High | 5.000 97.3
Low 5 1905
Day 1 High 00 106 98.3 215
Day2 |2 > 89.0 103 234
. High 100 115
Face/Neck Wipes
Day3 |—=¥ > 02.8 92.6 12.9
High 100 923
Low 5 92.9
ay 4 . .
Day High 100 99.7 96.3 L3
Low 500 854
Day 1 Medium | 2,000 104 95.6 23.6
High | 10.000 | 978
Low 500 88.9
Day2 | Medium | 2,000 98.6 89.5 19.9
, High | 10,000 | 84.0
T Wash” :
Hand Wash Low 500 71.0
Day 3 | Medium | 2,000 86.4 85.4 18.3
High 10,000 98.6
" Low 500 92.6
Day4 | Medium | 2,000 94.2 66.1 139
High | 10,000 102
Low (.05 96.9 -
L 2
Day | High 10 (16 107 214
Day 2 Low 0.05 92.0 100 183
3 High 10 109
OVS Tubes = >
Day3 | Low 0.05 112 102 13.0
High 10 96.2 '
Low 0.05 110
av 4 =
Day High o | T | 108 13.5
1. Study Day 1 = Reentry | Day After Single Application on First Half of Course (Trial #1)
Study Day 2 = Reentry 2 Days After Single Application on First Half of Course (THal #1)
Study Day 3 = Reentry | Day After Single Application on Second Half of Course {Trial #2)
Study Dy 4 = Reentry 2 Days Atter Single Application on Second Half of Course (Trial #2)
2. Handwash: DDay 2 - 3rd mid-level sample was broken. no resulis for this sample.
21
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3. OVS Tubes Day 3 - 1st low fevel sample does not appear o have been spiked. This result was dropped from the mean

Formulation: The test product used in this study was a flowable liquid
containing a nominal 54% active ingredient (a1) chlorothalonil.
According to the GLP analysis, the test product contained 53.4%
(w/w) active ingredient (Certificate of Analysis A12531B,
8/13/04). The Analytical Report stated that the analytical standard
of chlorothalonil had a purity of 99.5% (expires September 2008).

Tank mix: Not conducted

Travel Spikes: Duplicate travel spikes were prepared at the highest fortification
level for outer shirts, outer pants, inner dosimeters, and OVS tubes
on each monitoring day. Average recoveries by matrix and study
day ranged from 76% (outer dosimeter pants, Study Day 3) to
122% (outer dosimeter pants, Study Day 4).

Storage Stability: According to the study author, frozen storage stability of
chlorothalonil was demonstrated in previous studies for all
matrices. These results were not provided in this Studyv Report. The
longest interval between sample collection/{frozen storage and
thawing for analysis was approximately 9 months. The study
author states that the results from this study indicate that
chiorothalonil was generally stable under field conditions, during
transtt, and during storage, and no significant sample degradation
occurred.

11. Relevancy of Study to Proposed Use:

The study design and the proposed uses for this chemical are similar.

II. RESULTS AND CALCULATIONS:

A. EXPOSURE CALCULATIONS:

Transfer coefficients for potential and total dermal exposure were calculated by the study
author and Versar. These transfer coefficients are referred to as “index” transfer
coefficients by the study author because they reflect exposure to a golf course that was
mowed and partially irrigated during the study relative to concurrent turf transfer residue
(TTR) measurements from undisturbed turf. The TTR samples were collected at 30-
minute intervals for the entire period during which exposure monitoring was performed.
TTRs were collected from separate, undisturbed treated plots for both simulated fairway
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and greens turf. Worker-specific TTR values were then determined from the individual
TTR measurements that corresponded to the turf type involved in each worker’s task and
to the portion of the day dunng which the worker was moenitored.

The study author corrected all raw residue values using the mean recovery of the closest
field fortification level from all four reentry days for each matrix. All raw residue values
_ILOQ were corrected to 100% recovery. All raw residue values below the LOQ were
not corrected for recovery, but were given a value of ¥2 LOQ as the final adjusted value
for each matrix. Versar re-corrected all of the raw residue values using the mean field
fortification recovery of the closest field fortification level from each of the
corresponding re-entry days for each matrix. All raw residue values JI1L.OQ were
corrected for average field fortification recoveries < 90%. All raw residues below the
LOQ were gtven a value of Y2 LOQ. Neither the registrant nor Versar conducted any
statistical tests for outliers in this data set. All values were used unless the samples were
compromised 1n the field, during transit. or during analysis.

Dermal transfer coefficients in cm®/hr were calculated by dividing the corrected residue
value (pg) by the replicate duration (hr) and by the worker-specific turf transferable
residue value ( pg/cmz). Versar calculated total dermal transfer coefficients for three
clothing scenarios: (1) wearing long pants and a long sleeved shirt, (2) wearing long
pants and a t-shirt, and (3) wearing shorts and a t-shirt. For each clothing scenario,
Versar summarized the transfer coefficients by re-entry day (separately and combined)
and by muintenance task (separately and combined). Therefore, a tota] of 63 scenarios
were evaluated by Versar (3 clothing combinations * 7 task combinations * 3 re-entry
combinations). The maintenance tasks were combined because many of the tasks may be
performed by most of the workers. The ARTF stated that it does not condone the
wearing of less clothing than required by the EPA Worker Protection Standard: therefore,
the study author only evaluated the long pantsflong sleeve shirt scenano.

The corrected exposure values (ug) and transfer coefficients by replicate number for the
outer dosimeters, inner dostmeters, face/neck wipes, and hand washes can be found in
Tables 5 through 8, respectively.

The total dermal exposure transfer coefticient for a worker wearing a long sleeved shirt
and long pants is the sum of the inner dosimeter transfer coefficients for each body part,
the hand waush transfer coefficient, and the face/neck wipe transfer coefficient. These
values calcutated by Versar can be found in Table 9. On re-entry day 1, the geometric
mean values for the various individual activities ranged from 289 em’/hr (cup changing)
to 1,583 em/hr (miscellaneous grooming) and the geometric mean value for the
combination of the tasks was 680 cm*/hr. On re-entry day 2, the geometric mean values
for the various individual activities ranged from 258 cm”/hr (greens mowing) to 3,006
em”/hr (irrigation repair) and the geometric mean value for the combination of the tasks
was 845 cro’/hr. For the combination of the re-entry days, the geometric mean values for
the various individual activities ranged from 285 cm™/hr (greens mowing) to 1,771 cm®/hr
(iﬂ‘i gation repair) and the geometric mean value for the combination of the tasks was 758
cm~/hr.




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R125305 - Page 24 qf 83

The total dermal exposure transfer coefficient for a worker wearing long pants and a t-
shirt is the sum of the inner dosimeter transfer coefficients for each body part, the outer-
dosimeter lower arms, the hand wash transfer coefficient, and the face/neck wipe transfer
coefficient. These values calculated by Versar can be found in Table 10. On re-entry day
1, the geometric mean values for the various individual activities ranged from 409 cm*/hr
(greens mowing) to 2,116 cm¥/hr (miscellaneous grooming) and the geometric mean
value for the combination of the tasks was 1,027 cm*hr. On re-entry day 2, the
geometric mean values for the various individual activities ranged from 609 cm*/hr
(greens mowing) to 4,525 cm*/hr (irrigation repair) and the geometric mean value for the
combination of the tasks was 1,794 cm?/hr. For the combination of the re-entry days, the
geometric mean values for the various individual activities ranged from 499 cm®/hr
(greens mewing) to 2,706 cm*/hr (irrigation repair) and the geometric mean vatue for the
combination of the tasks was 1.358 cm*/hr.

The total dermal exposure transfer coefficient for a worker wearing short pants and a t-
shirt is the sum of the inner dosimeter transfer coefficients for each body part, the outer-
dosimeter lower arms and lower legs, the hand wash transfer coefficient, and the
face/neck wipe transfer coefficient. These values calculated by Versar can be found in
Table 11. On re-entry day |, the geometric mean values for the various individual
activities ranged from 409 cm?/hr (greens mowing) to 2,116 cm?/hr (miscellaneous
grooming) and the geometric mean value for the combination of the tasks was 1,027
cm*/hr. On re-entry day 2, the geometric mean values for the various individual activities
ranged from 609 cm*/hr (greens mowing) to 4,525 cm*/hr (irrigation repair) and the
geometric mean value for the combination of the tasks was 1,794 cm®/hr. For the
combination of the re-entry days, the geometric mean values for the various individual
activities ranged from 499 cm’/hr (greens mowing) to 2,706 cm?hr (irti gation repatr) and
the geometric mean value for the combination of the tasks was 1,358 cmé/hr.

A summary of the dermal transfer coefficients calculated by Versar by activity type, re-
entry day. and clothing scenano 1s provided 1n Table 12.

Versar caiculated the inhalation exposure in pig/hour for each maintenance activity and all
activities combined. These values calculated by Versar can be found in Table 13. Versar
used the NAFTA light activity breathing rate (16.7 L/min) to calculate the air
concentration in ug/m” and the inhalation exposure in ng/hour. Residues were only
detected at a level above the LOQ in one changing cup replicate, two irrigation repair
replicates, and two miscellaneous repair replicates. For residues less than the LOQ (0.01
pg), avalue of 42 LOQ (0.005 pg) was used in all calculations. No residues required
correction tor field fortification recoveries because all recoveries were >90%. On re-entry
day 1, the average inhalation exposure values for the various individual activities ranged
from 0.014 pg/hr (fairway mowing) to 0.140 pg/hr (cup changing) and the average
inhalation exposure value for the combination of the tasks was 0.046 ug/hr. On re-entry
day 2, the average inhalation exposure values for the various individual activities ranged
from 0.013 pg/hr (irrigation repair) to 0.113 pg/hr (miscellaneous grooming) and the
average inhalation exposure value for the combination of the tasks was 0.030 pg/hr. For
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the combination of the re-entry days, the average inhalation exposure value for the
vanous individual activities ranged from 0.015 pg/hr (fairway mowing) to 0.090 pg/hr
{miscellaneous grooming) and the average inhalation exposure value for the combination
of the tasks was 0.037 pg/hr.

Versar sumimarized the distribution of residue on body parts for all three total dermal
exposure clothing scenarios for the combination of all tasks. These values calculated by
Versar can be found in Table 14. For the combination of re-entry days, the residues with
significant percentages (i.e., >10%) were found on the hands (60%), lower leg (16%), and
lower arm (14%) for the long pants/long-sleeve shirt scenario, the hands (32%) and lower
arms (53% for the long pants/t-shirt scenario, and the lower legs (79.0%) and lower arms
(12%) for the short pants/t-shirt scenario.

IIT. DISCUSSION

A. LIMITATIONS OF THE STUDY:

Although the purpose of this study was to calculate transfer coefficients, the data were
generated from studies designed to fulfill the requirements of Series 875 Occupational
and Residential Exposure Test Guideiines. The data presented in this study met the
majority of the pertinent guidelines. The issues of concern are:

(1) The transfer coefficients exhibited a high degree of variability within each
task monitored. As a result, the standard deviations calculated for many
tasks were greater than the average residue value (68% of the scenarios
evaluated by Versar). The reason for the variability was not reported. It
appears that the transfer coefficients for the second trial (Study Days 3 and
4) were generally higher than the corresponding transfer coefficients from
the first trnal (Study Days | and 2). It also appears that the worker-specific
TTR values from the second trial were generally lower than the TTR
values from the first trial. For a few tasks, a high standard deviation can
be attnbuted 1o a replicate with an extremely large or small residue value
within the data set. These values were not discarded because there was no
experimental basis for exclusion.

(2 Many of the field residues were outside of the field fortification range.
Typically, the residues were less than the lowest fortification level (up to
160 times less).

(H Only one location were used in this study (Oregon).

(4) Irrigation data was not provided for the duration of the field study.

{5) A rainfall event occurred on the moming of Study Day 3 (Second Trial, 1
Day after Application) prior to the monitoring period. Additionally, a
light drizzle was apparent for 20 minutes 1n the afternoon on this
monitoring day.

(6) The guidelines recommend a minimum of 15 replicates per activity (5
replicates on 3 monitoring periods). In this study, a total of 6 to 8
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replicates were collected at each re-entry time (1 and 2 days after
application), with 3 to 4 total replicates per activity (re-entry days
combined).

(7) The protocol target application rate was set at 5.5 1b aifacre; however, the
maximum label recommended application rate for a single application was
11.3 lbs ai/A.

(8) Breakthrough testing and a retention study of particulate levels and vapor
phase levels on the air fiberglass filters were either not perforrned or not
reported 1n the Study Report.

(9} Data from a 9-month storage stability test that was conducted previously
were not provided in the Study Report; however, field fortification and
travel recoveries indicated acceptable storage stability.

{10  The upper arm, front & rear torso, and upper leg portions of the outer

dosimeters were not analyzed. (11y  There was uncertainty in the estimates of
total acreage for greens and fairways areas treated.

B. CONCLUSION:

The transfer coefficients calculated by the study author and Versar for the long pants/long
sleeves clothing scenario were similar. The difference in the values is due to the different
correction methods used by the study author and Versar. The study author corrected all
raw residues for all recoveries (to 100% recovery) and used the average recovery value
for all monitoring days. Versar only corrected raw residues for field fortification
recoveries <90% and used the average recovery for the corresponding monitoring day.

A compunson of Versar’s and the Registrant’s transfer coefficient values for the long
pants/long sleeves clothing scenario are present below.
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Comparison of Transfer Coefficients as calculated by Versar and the Registrant.
L R Transfer Coefficients (cm?/hr). S
Activity — — - > — —
- Arithmetic Mean -~ | -+ Geometric Mean
Registrant Versar Registrant Versar
Cup Changing 1,440 1,311 547 519
Greens Mowing 903 847 309 285
Greens Watering 3,690 3,201 1,390 1,228
Fairways Mowing 899 791 588 542
Miscellaneous Grooming 4,070 3,860 1,140 1.086
Irmgation Repair 10,800 10,534 1,750 1771
All Tasks Combined 3,720 3517 810 758

Table 5. Transfer Coefficients for Each Outer Dosimeter Body Part
| Corrected ' Time .'szafgii;:;t
Replicate Sl;‘;dy Body Part R;Z‘lﬁ‘;e ( g,I Iclm‘ 2 | Worked | Each Body
Y ) a (houss) Part
Mg (cmzlhr)
Cup Changing (Greenway Activity)
Outer Pants (lower 3.295 2 80 160 735
leg)
CCl ! :
Quter Shirt (fower | 5 g0 2.80 1.60 0.862
arm)
Outer pf;“)s (lower % 19768 | 212 | 220 2,304
cC? 1 £
Quter Shist (lower 1 505 | 512 | 220 258
| arm)
L Py
Outer] 1‘;“{)5 (lower | 5 476 136 | 268 954
ccy L2 £
’ OCuter Shirt (lower 2] 136 5 6% 607
| arm)
CC4 i 3 Quter Pants (lower 475 0.503 182 570
! leg) z LD B B4 DL
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Table 5. Transfer Coefficlents for Each Outer Dosmeter Body Part
Replicate Study o BodyPaIf B Remdue '. 'ITR2 Worked .Each Body
: T Day . DI Value pglcm_:)

o . | (hours) | Part -
ug S B (cm /hr)
Outer Shirt (Jower 196 0.503 1.82 215
arm)
Outer P ];T)S (ower 513 | o065 | 1.67 4728
ccs L4 =
Outer Shirt (lower | 364 | 5065 | 1.67 W32
arm)
Outer P]‘:_:“t)s (ower | 46 0059 | 1.27 10.224
CC6 4 =
Outer Shitt (fower | 354 1 9050 | 1.27 4.028
arm)
Greens Mowing (Greenway Activity)
; Outer P 136“:)5 (lower | 433 1.63 2.67 559
GM1 | 1 =
Quter Shirt (lower 56.5 1.63 2 67 13.0
arm)
- J2e
uerPns Aower | 506 | 152 | 390 961
GM2 ! =
Quter Shirt {lower 147 1.52 3.90 24.8
arm)
Outer P l‘f“)s ower | 5543 1.01 2.97 1,751
GM3 > =
Outer Shirt {lower 369 1.01 297 190
arm)
Outer P 1"“;”{; (lower | 334 0911 | 2.22 168
GM4 | 2 £
Quter Shirt (lower 54 4 | go11 | 222 27.0
| arm)
| ,
Outer P&Tf (ower 1200 | 0483 | 270 1.303
GM5 3 =
| Outer Shirt (fower 465 | 9483 | 270 354
! arm)
28
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Outer Pants (lower

3,356 0.445 2.57 2,935
GM6 3 leg)
Outer Shirt {lower 133 0445 557 116
arm)

Outer Pants {lower |, 1o | 0071 | 287 22733

GM7 4 feg) _
Quter Shirt (lower ]
s
arm) 340 0.071 2.87 1,664
| Outer Pants (lower 7936 0.076 290 17611
GM8 . 4 leg)
Outer Shirt (lower 11 0.076 | 2.20 663
arm) i 1
Greens Watering (Greenway Activity)
Quter Pants {(lower
leg) 1,347 0.232 3.02 1.925
GWi 1
Cuater Shirt (fower )
arm) 429 0.232 3.02 613
Outer Pants (lower
‘ leg) 2,813 0.232 2.83 4,282
GW2 1
Quter Shart (lower
arm) 348 0.232 2.83 529
Outer Pants (lower ,
| leg) 1,015 0.439 3.12 742
GW3 2
Outer Shirt (lower
2
arm) 675 0.439 3.12 494
Outer Pants (lower
leg) 5,874 0.439 3.00 4,463
GOW4 2
Outer Shirt (lower
arm) 631 i' 0.439 3.00 479
GW5 30| QuerfmsQower ) ioge | o0as2 | 232 | 4140
eg bl . b L]
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Table 5. Transfer Coefficleni:s for Each Outer. Dosuneter Body Part.

Transfer

: Coefﬁment

':Rgpiibat_c' ‘ Each Body
R e | emte).
Quter Shirt {lower 373 0.132 232 1,216
arm)
Outer Pla“ts (ower 1 48 0206 | 2.28 867
, cg)
GWé6 3
Outer Shirt (lower 179 0.206 2.28 380
arm)
Outer Pants (Jower 1,462 0.014 223 138,102
- leg)
GW?7 4 :
Quter Shirt (lower 203 0.014 223 6,280
arm)
Outer P{“em)s (ower |\ 663 | o018 | 210 | 17.661
GWSE 4 S
Outer Shirt {lower 612 0018 210 16,309
arm)
Fairway Mowing (Fairway Activity)
T
Outer PIE;“‘; (ower | 1400 | 146 | 222 445
FMI 1 - s
Outer Shirt (lower 110 1.46 222 34.1
arm)
Outer P]z;nt)s (lower 10,980 1.04 400 2,629
FM?2 1 £
Quter Shirt (lower 12.643 1.04 4.00 3,028
arm}
Quter Plz;nt)s (lower 4708 0.903 3.60 1,448
FM3 2 , £
Quter Sﬁm (lower 4.105 0.903 3.60 1,262
arm)
Quter P]z;nt)s (lower 2,268 1.26 2.02 893
FM4 2 :
Outer Shirt (lower 191 126 202 753
arm)

30
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Pal't ~ """" ‘. « ‘:‘5;;"“;'
~ o Jii.og) | Transfer
o | prr | Time | Coefficient
‘Replicate ( gfcm 2)' ‘Worked | Each Body.
TR | EE Y (hoursy | Part
| T (emhn)
Ouerfamstoner 1677 | 0895 | 447 169
FMS 3 g
Ouier Shirt {ower |5 434 | 05895 | 447 609
arm)
Outer Pfg‘f)s (lower | 4 938 109 | 2.60 1.669
FM6 3 > —
Outer Shitt {lower | 10 109 | 260 229
arm)
Outer Pfe“‘)s ower 1y 794 | 0084 | 397 | 5397
FM7 4 &
Outer Shirt {lower ) 396 | 0084 | 397 | 4176
arm)
Outer Pants {lower 271 0.110 297 {090
: 2 . 2 ,
FMS 4 cg)
Outer Shirt (lower 125 0.110 597 504
. 2 _ 2. :
Irrigation Repair (Fairway Activity)
Outer Pf;“t)s (ower | ge3s | 0642 | 268 5708
R I : £
Outer Shirt (lower 667 0.642 268 187
arm)
Outer Pfe‘:f; (ower | 3995 | 0182 | 340 6.431
[R2 1 £
Quter Shirt {lower “ _
- 219 0.182 | 3.40 354
Quter Pants {lower 5 A
f e 2418 | 0989 | 298 820
IR3 2
Outer Shirt (lower 1, | 4989 | 208 147
arm)
IR4 2 Outer Pants (lower 5757 0.252 303 7536
g , | 02 s |7

31
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"= Table 5. Transfer Coefficients for Each Outer Dosimeter Body
: lsephcate B _-Z:Dayﬁi}
Outer Shirt (lower 269 0.252 3.03 352
arm) _
Outer Plazrlt)s (lower 2,854 0.983 3.62 803
IR 3 -
Quter Shirt (lower 2362 0.983 3.62 664
arm) T - .
Outer Pants {lower | 2’690 0218 308 3.112
IR6 3 leg)
Outer Shirt (lower 668 0.218 3.08 995
arm) . . -'
| Outer Plz;nyt)s ower | 6814 | 0042 | 365 44,658
R7 4 c
Outer Shirt {lower 469 0.042 3.65 3,075
arm)
Outer Plz::)s (ower 1) 404 | 0021 3.22 22,575
[RS 4 -
Outer Shirt (lower 736 0.021 3.22 11,118
am) RY V4 o e L]
Miscellaneous Grooming (Fairway Activity)
Outer P;:;t)s (lower 1.911 0.182 348 3,017
MGl 1 =
Quter Shirt (lower 149 0182 3.48 236
arm) T ' ﬂ
Outer Pli“:)s (ower '\ 4917 | os26 | 272 2,103
MG?2 2 -
Ouershint (lower | g6 4 | 0826 | 272 38.5
arm)
Outer Pl‘c;”‘)s (lower | 1405 | 0259 | 332 1,636
MG3 2 : £
Outer Shirt (lower 1,140 0.259 332 1,328
arm)
32
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-+ Table 5. Trﬁnéfer Coeﬁ_‘icients for Each Outeri'DOSiﬁ:emr._.Body-Part;‘ JE
-. fcomsea | T
S Study. | - | Residue |. i Tiiaeiase
Replicate | “pay | | Value Ea";'ai‘,"?_y_
Outer P;T)S (ower | 5967 | 107 | 322 863
MG 3 =
Outer Shirt (lower 356 1.07 392 104
arm)
Outer P;‘f)s ower | 1540 | 0136 | 277 4,657
MG5 3 £
Quter Shirt {lower 11 0.136 277 296
arm)
Outer P 1“;“‘)5 Jower 1 4670 | 0069 | 312 | 21619
MG6 4 : £
Outer Shirt (lower | ) | 060 | 3212 1873
arm)
Footnotes

. Tae L.OQ for the outer dosimeter is | pg.

. Corrested residue data represents corrected raw residuc using the closest field fortification level recoveries for cach
corresponding reentry day

. CC - cap changing:. GM - greens mowing; GW — greens watering: FM — fairway mowing: IR — irrigation repair: MG -
misce.laneous grooming

. Study Day 1 = Reeatry | Dayv Afier Simgle Application on First Half of Course (Trial #1)
Study Day 2 = Reentry 2 Days After Single Application cnr First Half of Course (Trial #1)
Study Day 3 = Reentry 1 Day After Single Applhication on Second Half of Course (Trial #2)
Study Day 4 = Reentry 2 Days Afier Single Application on Second Half of Course (Trial #2)

o8}
o
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" “'Table 6. Transfer Coefficients' f@if_Each Inner Dqshnéﬁer& /Part and Total Inner
N S S L Dosimeter -
Replicate Da Y Body Part - | Residue | & .
: Y 3 Valuc
(ng)
Cup Changing (Greens Activity)
Lower Arm 9.33 2.80 1.60 2.08
Upper Arm | 0.858 2.80 160 | 0.191
: 2 280 160 | 0.71¢
cCl | Front Torso 3.21 1.900 8 D.716 424
Rear Torso 17.0 2.80 1.60 378
Lowerleg | 1.850 2.80 1.60 413
Upper Leg 19.1 2.80 1.60 4.25
Lower Arm 551 2.12 2.20 11.8
Upper Arm | 4.01 212 2.20 0.857
. i
s0 | 6. 2. 2 39
oco I Front Torso 6.49 | a6s 12 2.20 1.3 78 1
Rear Torso ! 3.17 2.12 2.20 0.677
Lower Leg 287 2.12 2.20 61.4
Upper Leg 9.59 2.12 2.20 2.05
Lower Arm 88.3 1.36 2.68 242
Upper Arm | 361 136 | 268 | 0990
p)
ccr 5 Front Torso 3.87 160 1.36 2.68 1.06 438
Rear Torso 5.48 1.36 2.68 1.50
]
Lower Leg 40.7 1.36 2.68 11.2
Upper Leg 17.6 1.36 2.68 4.83
Lower Arm 4.51 0.503 1.82 4.94 _EI
Upper Arm 1.70 0.503 1.82 1.86
s 2. o .8 2.0
cca 4 Front Torso 2.17 173 0.50 1.82 37 | a9
Rear Torso 1.41 0.503 1.82 1.54
Lower Leg 542 0.503 1.82 5.94
Upper Leg 2.04 0.503 1.82 2.23
34
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Table 6. Transfer Coeffic:lents for Each Inner Dosunete: Bod_'?"' ‘Part and Total Inner
Lower Arm | 5.76 0.065 1.67 53.1
Upper Arm | 4.67 0.065 1.67 43.1
cCs 1 Front Torso | 1.84 3.0 0.065 1.67 17.0 212
Rear Torso 2.20 | 0.065 1.67 20.3
Lowerleg | 4.77 0.065 1.67 44.0
Upper Leg 3.79 0.065 1.67 349
Lower Arm 131 0.059 1.27 1,758
Upper Arm 1.24 0.059 1.27 16.7
cC6 4 Front Torso | 5.18 171 0.059 1.27 69.6 2304
Rear Torso 1.92 0.059 1.27 258
Lower Leg 292 0.059 1.27 392
Upper Leg 3.10 0.059 1.27 41.6
Cup Changing - 1 Day After Application
Average 761 174
Stundard Deviation 1,001 219
Geometric Mean | 229 86
Cup Changing - 2 Days After Application
Average 118 853
Standard Deviation 82 1,259
Geometric Mean | 86 278
Cup Changing - Re-entry Days Combined
Average 439 513
Standard Deviation | 726 890
Geometric Mean 140 154
Greens Mowing (Greens Activity)
GM1 1 Lower Arm | 435 88.6 1.63 2.67 10.0 20.4
35
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Table 6. Transfer Coeﬂ'iclents for Each Inner Dosxmeter Body Part and Total Inner i
_ EARRL RS Dosimeter- . ki s
. 7 Tota'lh. 1 = Trahsfer Trans
D I)O’simete- I o -"Coefﬁcic Coeffi: i€
beox ‘ “nt Tothl.
Upper Arm | 3.70 1.63 2.67 0.850
Front Torso | 3.22 1.63 2.67 0.741
Rear Torso | 3.86 1.63 2.67 0.886
Lowerleg | 26.1 - 1.63 2.67 6.01
Upper Leg 8.20 1.63 2.67 1.88
Lower Arm 12.9 1.52 3.90 2.18
Upper Arm | 2.71 1.52 3.90 0.458
GM2 | Front Terso | 3.74 587 1.52 3.90 0.632 | 001
Rear Torso 231 1.52 3.90 (.390
Lower Leg 29.7 1.52 3.90 5.01
Upper Leg 7.40 1.52 3.90 1.25
Lower Arm | 2.47 1.01 2.97 0.82
Upper Arm | 0.500 1.01 2.97 0.167
GM: 5 | Front Torso | 0.500 91.0 1.01 2.97 0.167 304
Rear Torso | 0.500 1.01 2.97 0.167
Lower Leg 21.5 1.01 2.97 7.17
Upper Leg 65.6 1.01 2.97 219
Lower Arm | 12.5 091 2.22 6.21
Upper Arm 1.08 0.91 222 0.534
GM4 A Front Torso 1.75 255 0.91 2.22 0.866 12.6
Rear Torso | 0.500 091 222 0.248
Lower Leg | 5.45 0.91 2.22 2.70
Upper Leg 421 | 091 2.22 2.09
GM5 | 2 |LowerArm| 756 . 441 | 0483 | 270 | 580 | 338
Upper Arm | 0.500 0483 | 270 | 0383
Front Torso | 29.3 [ 0.483 2.0 225
36
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. Table 6. Transfer Coefficients for Each Inner Dosimeter Body Part.ai
| Saren B Dosimeter -~ . .-
Rear Torso | 173 0483 | 270 | 132
Lower Leg 292 0.483 2.70 224
Upper leg 41.2 (0.483 2.70 316
Lower Arm | 3.42 | 0.445 2.57 2.99
Upper Arm | 2.30 0.445 2.57 2.01
GM6 3 Front Torso | 2.43 3.945 0.445 2.57 2.12 3451
Rear Torso 2.34 0.445 2.57 2.04
Lower Leg | 3,929 0.445 2.57 3,437 |
Upper Leg 5.95 0.445 2.57 5.21
Lower Arm | 30.1 0.071 2.87 147
Upper Arm | 0.500 0.071 2.87 2.45
GM7 ' Front Torso 249 140 0.071 2.87 122 634
Rear Torso 2.54 0.071 2.87 12.4
Lower Leg 100 0.071 2.87 490
Upper Leg 4.08 0.071 2.87 20.0
Lower Arm | 3.18 0.076 2.20 19.1
Upper Arm | 0.500 0.076 2.20 3.00
GMS . Front Torso | 1.73 16.2 0.076 2.20 10.4 96.9
Rear Torso | 0.500 0.076 2.20 3.00
Lowerleg | 7.92 0.076 2.20 47.5
Upper Leg 2.33 0.076 2.20 14.0
Greens Mowing - 1 Day After Application
Average 1,133 955
Standard Deviation 1,883 1,671
Geometric Mean 308 124
Greens Mowing - 2 Days After Application
37
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. Table 6. Transt'er Coeff' cients for Each Inner Dos:meter Body Part and Total Inner
“Transfer 'rzansﬂr
| N L Coefﬁcxe Coeffidie
Repllcate 5;)‘;3’ | Bo | go:;‘:;}l{
. ersl
(cm*hp
Average 206
Standard Deviation 58 321
Geometric Mean 48 71
Greens Mowing - Re-entry Days Combined
Average [ 601 580
Standard Deviation 1,358 1,184
Geometric Mean 122 94
Greens Watering (Greens Activity)
I Lower Amm | 201 0232 | 302 | 287
Upper Arm 18.3 0.232 3.02 262
GW1 | Front Torso | 754 154 0.232 3.02 108 | 506
Rear Torso 9.6 0.232 3.02 13.7 N
Lower Leg | 40.3 0.232 3.02 57.7
| UpperLeg | 8.99 0232 | 3.02 12.9
. Lower Arm | 195 0.232 2.83 297
Upper Arm | 3.58 0.232 2.83 5.46
GW2 | Front Torso | 6.06 92 0.232 2.83 9.22 1 445
Rear Torso 5.83 0.232 2.83 8.88
| Lower Leg ' 649 0.232 2.83 98.8
Upper Leg 17.1 0.232 2.83 26.0
| LowerAm | 59.1 0439 | 312 | 432
{ Upper Arm | 3.10 0.439 3.12 2.27
GW3 5 Front Torso | 5.48 199 0.439 312 401 146
Rear Torso 5.24 0.439 3.12 3.83
Lower Leg 62.2 —0.439 3.12 455
Upper Leg | 64.2 0439 | 3.12 46.9
38
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Table 6. Transfer Coefficnents for Each Inner Dosimeter Body Part“and"fotal Inner:=
. Dosnneter '
Replicate | 33;? | BodyPart |Re Com; i
' i (ﬂg) d Va]ue
~ S )

Lower Arm | 414
Upper Arm | 3.08

GW4 ) Front Torso | 3.42 73 0.439 3.00 2.60 50.6
Rear Torso 5.87 - 0439 3.00 4.46
Lower Leg I.4 0.439 3.00 8.63
Upper Leg 13.2 0.43%9 3.00 10.0
Lower Arm 166 0.132 2.32 543
Upper Arm | 30.9 0.132 2.32 101

GWS5 Front Torso | 6.34 756 0.132 2.32 20.7 834
Rear Torso 27.2 0.132 2.32 §8.9
Lower Leg 18.4 0.132 2.32 59.9
Upper Leg 6.46 0.132 232 21
Lower Arm | 21.2 0.206 2.28 45.0
Upper Arm | 0.500 0.206 2.28 1.06

GW6 3 Front Torso 1.59 29.4 0.206 2.28 3.38 625
Rear Torse | 0.500 0.206 2.28 1.06
Lower Leg | 2.57 0.206 228 5.46

- Upper Leg 3.04 0.206 2.28 6.47

Lower Arm | 929 0.014 2.23 2,876
Upper Arm 1.50 0.014 2.23 46.5

GW7 4 Front Torso | 2.13 109 0.014 2.23 65.8 3387
Rear Torso ' 1.31 0.014 2.23 40.5
LowerLeg | 5.34 0014 2.23 172
Upper Leg 6.04 0.014 2.23 187

GW§ 4 Lower Arm | 5.79 227 0.018 2.10 154 605
Upper Arm | 0.500 0.018 2.10 133

39
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Table 6. Transfer Coefficlents for Each Inner Dos1meter Body Part and Total Inner |
: o : +‘Dosimeter. . S :
Trahsfer Trans T.
RIRERE R - | Coefficie | Coeffi m
Retone| S0 et "o | SR
S 0F Parteoerd
. = MO sk e (em®hr) '(crn'2 Hr):
Front Torse | 2.36 0.018 210 62.9
Rear Torso | 0.500 0.018 2.10 13.3
Lower Leg 114 0.018 2.10 303
Upper Leg 2.19 - 0.018 2.10 58.5
Greens Watering - 1 Day After Application
Average 233 L 462
Stundard Deviation 141 i 316
“(-'icometric Mean 167 l— 329
| Greens Watering - 2 Days After Application
Average 102 1,049
Standard Deviation 74 1,577
(}“‘ﬂeometﬁc Mean 79 365
Greens Watering - Re-entry Days Combined
Average 168 756
Standard Deviation 126 1,099
Greometric Mean 115 347
Fairway Mowing (Fairway Activity)
Lower Arm 101 [ 1.46 2.22 31.3
Upper Arm | 495 1.46 2.22 1.53 B
EMI l Front Torso ().92_I 177 1.46 2.22 2.14 N 548
Rear Torso 3.19 1.46 2.22 0.987
J Lower Leg 16.8 1.46 2.22 5.20
I Upper Leg | 44.0 146 | 222 | 136
’f FM2 I Lower Arm | 3,420 3.837 1.04 4.00 819 919
Upper Arm | 353 1.04 4.00 8.40 |
Front Torso | 47.0 1.04 4.00 113
40
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Table 6. Transfer Coefficwnts for Each Inner Dosimeter Body Part and Total Inner -
S : . Dosimeter - : :
b Towal oo - “Transfer. .hTra'ns 23
SR o D csitmete (., Tlme Coefficie | Cocffifie
S _ ALY d Value AT (hours) Part e |
e N | | (cm¥hr) | (cmP/Hp)
Rear Torso | 25.7 104 | 400 | 6.6
Lower Leg 146 1.04 4.00 35.0
Upper Leg 163 1.04 4.00 38.9
Lower Atm | 616 - 0.90 3.60 190
Upper Arm | 3.64 0.90 3.60 1.12
M3 ) Front Torso | 23.3 718 0.90 3.60 7.16 277
Rear Torso | 6.68 0.90 3.60 2.06
Lower Leg 58.1 0.90 3.60 17.9
Upper Leg 30.3 0.90 3.60 9.32
Lower Arm | 30.2 1.26 2.02 1.9
Upper Arm 1.28 1.26 2.02 0.505
M4 5 Front Torso | 2.03 612 1.26 2.02 0.797 N 541
Rear Torso 2.50 1.26 2.02 0.986
Lower Leg 219 1.26 2.02 8.62
Upper Leg 3.22 1.26 2.02 1.27
Lower Arm | 1,900 0.90 4.47 475
Upper Arm | 27.2 0.90 4.47 6.80
EMS . Front Torso | 359 2142 0.90 4.47 £.98 536
: Rear Torso 38.5 0.90 4.47 9.63
Lower Leg 71.6 0.90 4.47 17.91
Upper Leg 69.0 0.90 4.47 17.25
FM6 3 Lower Arm | 344 145 1.09 2.60 12.11 51.0
Upper Arm 13.8 1.09 2.60 4.85
Front Torso 16.7 1.09 2.60 5.90
Rear Torso | 6.94 1.09 2.60 2.44
Lower Leg 37.8 1.09 2.60 123
41
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Table 6. Transfer Coefﬁcnents for Each Tnner Dosnmeter Bﬂdy Part and Total Inner
RePhca[e %lf,y A Body

Upperleg | 350 1.09 | 260 12.3

Lower Arm 119 0.084 3.97 358

Upper Arm | 4.17 0.084 3.97 12.5
M7 p Front Torso 405 175 | 0.084 3.97 12.2 595

Rear Torso 1.20 0.084 3.97 3.60

Lower Leg 225 0.084 3.97 67.6

Upper Leg 233 0.084 3.97 71.6

Lower Arm | 17.2 0.110 2.27 69.0

Upper Arm 1.65 0.110 2.27 0.62
EMS f Front Torso 1.88 304 0.110 227 7.55 122

Rear Torso 2.53 0.110 2.27 10.2

Lower Leg 3.44 0.110 2.27 13.8

Upper Leg 3.74 0.110 2.27 15.0

Fairway Mowing - 1 Day After Application
Average 1,575 390
Standard Deviation 1,774 420
Geometric Mean 678 193
Fairway Mowing - 2 Davs After Application
Average | 251 225
Standard Deviation 331 217
Geometric Mean 124 137
Fairway Mowing — Combined Re-entry Days
Average 913 1 307
Standard Deviation 1,377 322
Geometric Mean 290 162
B Irrigation Repair (Fairway Activity)
42
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Tabie 6. Transfer Coefficxents for Each Inner Dosuneter Body Part and Total Inner
: oo Dosimeter . i . S ]
""" | Total * L 7 | Transfer Ttan_sfpr
: Dos;mete R | Coefficie { Coeffidie
Replicate frox T | ntEsch | neTot
plc Cormctc {ug/er i | Dosimpt
' dValue G0 er
Lower Arm 606 0.642 2.68 352
Upper Arm 9.34 0.642 2.68 5.42
F Tors 7.90 0.642 2.68 1.59
R1 s ront _orso 1,454 ‘ 844
Rear Torso 17.8 - 0.642 2.68 10.3
Lower Leg 246 0.642 2.68 143
Upper Leg 567 0.642 2.68 329
Lower Arm 247 0.182 3.40 399
Upper Arm 32.0 0.182 3.40 51.8
s 24 182 . :
R? i Front Torso | 7.2 424 0.18 3.40 11.7 686
a Rear Torso 2.54 (.182 3.40 4.11
LowerLeg | 97.8 0.182 | 3.40 158
; Upper Leg 373 0.182 3.40 €0.3
I Lower Arm | 0.500 0.989 2.98 0.169
Upper Arm 81.7 0.989 2.98 271
F Tor 2.57 0.989 2.98 0.870
IR3 : ront 7orso 860 5 291
Rear Torso 244 0.989 2.98 8.28
Lower Leg 933 0.989 2.98 316
| Upper Leg 657 0.989 2.98 223
Lower Arm 618 0.252 3.03 g10
Upper Arm | 433 0.252 303 56.7
Front Tor 50.9 0.252 3.03 :
R4 5 ront Torso L 044 0 66.7 1368
Rear Torso | 48.2 0.252 3.03 63.1
| Lower Leg | 219 0252 | 303 287
Upper Leg  64.6 0252 | 3.03 84.7
IR5 3 Lower Arm 8§86 4,649 (0.983 3.62 249 1.308
1
Upper Arm | 36.5 0.983 | 3.62 10.3
43
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- Table 6. Transfer Coefficlents for Each Inner Dosxme!er Body Part and Total Inner
_ RN Dosnneter - .
|- Total | nsfer | Transfer
e e : Dosir_r%e ‘ e _‘C_'O_efﬁCi_ﬂ- Coefﬁ ;e;
Replicate Sﬁf’? | BodyPart | Residue ‘ Lok ngo
ier
_ _ e R (cm/He)
Front Torsc | 19.2 0.983 3.62 5.41
Rear Torso 17.9 0.983 3.62 5.03
Lower Leg | 3,467 0.983 3.62 975
Upper Leg 223 1 0983 3.62 62.7
Lower Arm | 59.5 0.218 3.08 88.6
Upper Arm | 642 0.218 3.08 9.6 |
R6 B Front Torso | 8.33 110 0.218 3.08 12.4 461
Rear Torso 220 0.218 3.08 328
Lower Leg 181 0.218 3.08 270
Upper Leg 32.1 0.218 3.08 477
Lower Arm | 31.6 0.042 3.65 207
Upper Arm | 4.51 0.042 3.65 295
R7 | Front Torso | 7.06 ] 163 0.042 3.65 46.3 1.065
Rear Torso | 7.18 0.042 3.65 47.1
Lower Leg 80.4 I 0.042 3.65 327
Upper Leg 31.8 0.042 3.65 209
Lower Arm 107 0.021 3.22 1617
Upper Arm 19.1 0.021 3.22 289
RS | 4 Front Torso | 5.33 4877 0.021 3.22 80.5 73,703
' Rear Torso | 6.34 0.021 3.22 5.9
Lower Leg | 4.407 0.021 | 322 | 66.602
| Upper Leg 332 | 0.021 322 5.020
Irrigation Repair - 1 Day After Application
) Average 1,709 N 825
Standard Deviation 2,027 358
Geometric Mean 971 768
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Table 6 Transfer Coefficnents for Each Inner Dosuneter Body Part and Total Inner 1
| 352 |
Irrigation Repau' - 2 Days After Apphca’non
Average 1,736 19,10
Standard Deviation 2,128 36,401
Geometric Mean 918 | . 2,365
Irrigation Repair — Re-entry Days Combined
Average 1,722 9,966
Standard Deviation 1,924 25,757
Geometric Mean 944 1,348
' Miscellaneous Grooming
Lower Arm | 135 | 0.182 | 348 | 213
Upper Arm ¢ 574 0.182 348 90.6
MG1 | Front Torso | 404 11.019 0.182 3.48 €3.7 17,398
Rear Torso | 75.6 0.182 3.48 119
Lower Leg | 10,517 0.182 3.48 16,606
Upper Leg 193 0.182 3.48 305
Lower Arm | 8.92 0.826 272 3.98
Upper Arm | 2.50 0.826 272 L.t1
MG , ' Front Torso | 2.59 o3 | 0826 | 272 | 115 209
Rear Torso 2.57 0.826 2.72 1.14
Lower Leg 646 0.826 2.72 288
Upper Leg 31.2 0.826 272 13.9
MG3 2 Lower Arm | 64.6 315 0.259 3.32 752 367
Upper Arm 3.60 0.259 332 4.19
Front Torso | 23.1 0259 | 332 26.9
Rear Torso ! 67.3 0.259 3.32 78.4
| LowerLeg | 102 0250 | 332 | 118
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Table 6. Transfer Coefficients for Each Inner Dosuneter Body Part and Total Inner
- -+ Dosimeter:: ’ _
T Conecte - Totat T '1Traﬁ3f‘;?"" Transfdr
Reptone| | BoayPrt | Rggf]@#% c;;;r'ecte @gmz) ‘goﬂ@df Tbody | Desime
I (pg) A I SRR Bt (cm /hr) (cm*/hy)-
Upper Lzg 155 0.259 332 181
Lower Arm | 50.9 1.069 3.22 14.8
Upper Arm | 3.41 1.069 3.22 (0,992
MG4 3 Front Torso 5.20 117 L 1.069 322 1.51 34.0
Rear Torso | 4.64 1.069 3.22 1.35
Lower Leg | 409 1.069 3.22 13.6
Upper Leg 5.89 1.069 3.22 1.7]
Lower Arm | 40.3 0136 | 277 | 107
Upper Arm | 4.40 0.136 2.77 11.7
MGS 2 Front Torso | 48.7 »13 0.136 277 130 568
Rear Torso 7.57 0.136 277 20.2
Lower Leg =~ 76.8 0.136 2.77 204
Upper Leg 35.3 0.136 277 94.1
Lower Arm 70.7 0.069 3.12 327
Upper Arm 17.5 0.069 3.12 81.1
MGE 4 Front Torso 15.3 205 0.069 3.12 70.7 043
Rear Torso 6.51 0.069 3.12 30.1
Lower Leg 56.3 0.069 3.12 261
‘ Upper Leg 38.5 0.069 3.12 178 )
Miscellaneous Grooming - 1 Day After Application
Average 3,783 6,000
Standard Deviation 6,267 9,875
Geometric Mean 650 695
Miscellaneous Groomlng 2 Days After Application
Average 404 541
Standard Deviation 256 353
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Table 6. Transfer Coefficnents for Each Inner Dosmeter Body Part and Total Inner -

Dosnmeter

_?T‘fansﬁ I

DR P Coeffide
Replicate| " | Body Par Dosinf
er -
(szfh] )
Geometric Mean 475
Miscellaneous Grooming - Re-entry Days Combined
Average 2.094 3270
Standard Deviation 4,371 6,928
Geometric Mean 480 575
All Maintenance Activities Combined
All Activities - 1 Day After Application
Average 1.465 1,320
Standard Deviation 2,558 3,666
G&:ometric Mean 417 269
All Activities - 2 Days After Application
Average 463 3,933
Standard Deviation 1,029 15,606
GL;:()metr*ic Mean 152 318
All Activities - Re-entry Days Combined
Average 964 2,627
Standard Deviation 1.029 15,606
Geometric Mean 152 318
Foolnotes:

-

-

The LAK) for the inner dosimeter 1s | pg.

Correcied residue data represents corrected raw residue using the closest field fortification level recoveries for each
cortesponding reentry day.

CC - cap changing; GM - greens mowing, GW — greens watering; FM — fairway mewing; IR —
miseellaneous grooming

Study iy 1 = Reentry 1 Day After Single Application on First Half of Course (Trial #1)

Study Day 2 = Reentry 2 Days After Single Application on First Half of Course (Trial #1)
Study iy 3 = Reentry | Day After Single Application on Second Half of Course (Trial #2)
Study v 4 = Reentry 2 Days After Single Application on Second Half of Course (Tnial #2)

47
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Table 7. Trans"fer'_Coeffic._iel_':t_s fqr_Face/Neck Wipes (Greens and .Fai:rWay'.Activitieg) £
¥ L - ) (cm/hr) .
Cup Changing (Greens Activity)
CCl 1 0500 | 2.80 1.60 0.111
cC? 1 0.500 2.12 2.20 0.107
CC3 2 0.500 1.36 2.68 0.137
CC4 3 1.54 0.503 1.82 1.68
cCs 4 0.500 0.065 167 4.61
CCo 4 0.500 0.059 1.27 6.72
Cup Changing - 1 Day After Application
Average 0.846 0.634
Standard Deviation 0.599 0.908
Geometric Mean 0.727 | 0.272
Cup Changing - 2 Days After Application
A\I:erage 0.50 382
Standard Deviation 0.00 3.36
Gem;cmc Mean 0.50 ﬂ 1.62
Cup Changing — Re-entry Days Combined
B A\Teragt: ' 0.673 2228
Standard Deviation 0.423 2811
Geometric Mean 0.603 0.663
B Greens Mowing (Greens Activity)
GMI | 0.500 1.63 2.07 0.115
GM2 L 0.500 1.52 3.90 0.084
GM3 2 0.500 1.01 2.97 0.167
GM4 2 1.25 0911 2.22 0.619
GMs - 3 3.17 0.483 2.70 2.43
GM6 3 1.06 0.445 2.57 0.924
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Table 7. Transfer Coefficients for Face/Neck Wi[ies- (Greens and Fairway Activities)-
""" ST e PRI hoursy | (emhr) )
GM7 4 0.500 0.071 2.87 2.45
GMR 4 (0.500 0.076 2.20 3.00
Greens Mowing — 1 Day After Application
A“'u-’erage 1.308 0.889
Standard Deviation 1.27 1.10
Geometric Mean | 0.957 S 0.384
Greens Mowing — 2 Days After Application
Average 0.69 1.56
Standard Deviation 0.38 1.38
GeometricMean | 0629 | 0.933
Greens Mowing — Re-entry Days Combined
Average 1.00 1.22
Standard Deviation (0.93 1.21
Ge(m_qctric Mean | 0.78 B B 0.60
Greens Watering (Greens Activity)
GWl 1 r 0.500 0.232 3.02 (.715
GW?2 I 0.500 (0.232 2.83 0.761
GW?3 2 1.1§ 0.439 3.12 (.861
GW4 : 2 2.42 0.439 3.00 1.84
GW3 3 1.78 0.132 232 5.82
GW©G 3 0.500 0.206 2.28 1.06
| GW7 4 0.500 0.014 2.23 15.5
GW§ 4 J 0.500 0.018 2.10 133
Greens Watering - 1 Day After Application
Average 0.821 2.09
Standar;{Deviation 0.642 2.49
Geometric Mean 0.687 1.35
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' Table 7. Transfer Coefficients for:l*f_'acé[Neck Wipes (Greens and Fairway Ac{ivitiw) _
.- Replicate’™ - |- “Worked | Coefficient
Greens Watering — 2 Days After Application
Average 1.15 7.87
Standard Deviation 0.903 7.60
Geometric Mean 0.918 4.25
Green Watering — Re-entry Days Combined
Average 0.985 o 4.98
Standard Deviation 0.746 6.08
Geometnc Mean 0.794 2.40
“ Fairway Mowing (Fairway Activity)
FM1 t 1.45 1.46 2.22 0.448
FM?2 | 1 1.55 1.04 4.00 0.371
B FM3 2 3.26 0.903 3.60 1.00
FM4 2 2.37 1.26 2.02 0.933
FM35 3 547 0.895 447 1.37
FMo6 3 1.55 1.09 2.60 0.545
FM7 4 ! 1.54 0.084 3.97 4.63
FMS 4 | 0500 0.110 227 2.01
i Fairway Mowing — 1 Day After Application
Average 2.50 0.683
Standard Deviation 1.98 - 0.462
Geomelric Mean 2.09 0.593
Fairway Mowing — 2 Days After Application
Average 1.92 2.14
| Standard Deviation 1.18 1.73
Geometric Mean 1.56 1.72
Fairway Mowing — Re-entry Days Combined
Average 2.21 1.41
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Table 7. Transfer Coefficients for Face/Neck Wipes (Grgené'and Fairway. Activities)

) suay | Comemed o | Time | Transfer.
o Rephcate- : Day - | R?ﬁl&dl}s‘vnéll}:e-. @ g{cm_?)n | Wp:kcd. ;,Cocff;lcl_,ef_lt B
L o . (ug) © R 0_10“.?,5) (Cm Jhr)
Standard Deviation 1.54 1.41
Geometric Mean 1.81 1 1.01
Irrigation Repair (Fairway Activity)
IR1 | 1 0.500 0.642 2.68 0.290
IR2 1 0.500 0.182 3.40 0.809
IR3 2 2.41 0.989 2.98 0.815
R4 2 2.08 0.252 3.03 273
IRS 3 1.27 0.983 3.62 0.357
IR6 3 0.500 0.218 3.08 0.744
IR7 4 1 0500 0.042 3.65 3.28
IR& 4 | 0.500 0.021 322 7.56
Irrigation Repair — 1 Day After Application
Av"t—?ragc 0.692 0.550
Standard Deviation 0.384 0.264
Geometric Mean 0.631 0.500
Irrigation Repair ~ 2 Days After Application
Average 1.37 3.59
Standard Deviation 1.02 2.84
Geomeltric Mean 1.06 272
[rrigation Repair — Re-entry Days Combined
A‘w::ragez 1.03 207
Standard Deviation 0.798 2.48
Geometnc Mean 0.817 1.17
Miscellaneous Grooming (Fairway Activity)
MGl 1 0.500 0.182 348 0.789
MG2 2 0.500 0.826 272 0.223
MG3 2 3.65 0.259 3.32 4.25

51




EPA's Records Disposition Schedule PEST 361 Scientific Data Reviews HED Records Center - File R125305 - Page 52 of 83

Table 7. Transfer Coefficients for Face/Neck Wipes (Greens and Fairway Activities)

Replicate S]t)l;dy At Rei:l%t\:c\tlﬁue |, TR d CZer?nﬁZiZt | 1
MG4 3 0.500 1.07 322 0.145
[ MGS 3 1.90 0.136 2.77 5.05
MGo 4 3.33 0.069 3.12 15.4
Miscellaneous Grooming — 1 Day After Application
Average 0.965 1.99
Standard Deviation 0.806 B 2.67
Geometric Mean 0.780 ] (1.834
Miscellaneous Grooming —- 2 Days After Application
Average 2.49 6.63
Standard Deviation 1.73 7.88
Geometric Mean 1.83 245
Miscellaneous Grooming — Re-entry Days Combined
Average 1.73 4.31
Standard Deviation 1.47 | 5.84
Geometric Mean 1.19 1.43
All Maintenance Activities Combined
All Activities - 1 Day After Application
Average ‘ 121 112
Standard Deviation 1.18 1.51
Geometric Mean 0.902 0.58
All Activities - 2 Days After Application
Average 1.34 4.18
Standard Deviation 1.10 477
Geomelric Mean 0.979 2.05
- All Activities — Re-entry Days Combined
Average 1.28 2.65
Stemdard Deviation 1.13 3.82

Lh
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- Table 7. Transfer Cdefﬁcignts.-.for. Face/Neck Wip_e_si (Greensand Faifway: Activities) -
o e b Transfer
" Replicate = | Sg; dy. - Coefficient
Geometric Mean 0.940 ] 1.09

Footnotes:

. The LOQ for face/neck wipe 1s | pg. Residue values < LOQ were treated as 42 LOGQ {0 500 12).

. Corrected residue data represents corrected raw residue using the closest field fortification level recovenes for
each corresponding reentry day.

¢ (CC -cup changing; GM - greens mowing: GW — greens watering: FM - fairway mowing: [R - irtigation
repair: MG - muscellaneous grooming

. Study Day 1 = Reentry | Day After Single Application on First Half of Course (Trial #1}
Study Day 2 = Reentry 2 Days After Singie Application on First Half of Course (Trial #1)
Study Day 3 = Reentry | Day After Single Application on Second Half of Course (Trial #2)
Study Day 4 = Rzentry 2 Davs After Single Application on Second Half of Course (Trial #2
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Table 8. Transfer Coefficients for Hand Washes (Greens and Fairway Activities) - |

. | Total Corrected | TTR .| Iume | fer,
Replicate | SWAYDRY | Handwash (ng) | ugfen®y | ot Cooloien
Cup Changing (Greens Activity)

[ ccl 1 419 2.80 1.60 03.4
cec2 1 125 2.12 2.20 26.7
ccs | 2 143 1.36 2.68 39.2
CcC4 3 389 0.503 1.82 426
CCs 4 205 (0.065 1.67 1,887
CCé 4 171 0.059 1.27 2,301

Cup Changing - 1 Day After Application
Average 311 182
Standard Deviation 162 214
Geomeur'rivc Mean 273 102
- Cup Changing — 2 Days After Application
Average 173 1.409
Standard Deviation 31 1.204
Geometric Mean 171 554
Cup Changing — Re-entry Days Combined
A;;;rage 242 796
Standard Deviation 129 1,025
Gcometr;c Mean 216 238

B ' Greens Mowing (Greens Activity)

B GM1 AT 1 297 1.63 2.67 68.1
GM2 ! 230 1.52 3.90 38.8
GM3 ! ﬁ 2 297 1.01 2.97 991
GM4 2 224 0.911 2.22 111
GMS 3 324 0.483 2.70 249
GM©o 3 425 0.445 2.57 372
GM7 ﬁ 4 159 0.071 2.87 T
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- Table 8. Transfer %Cﬂefﬁciéﬁts for Hand '_Wéshes (G.réens‘ and FairwayActw:tles) -

‘RePhcatc ' " Han dwash (pg) m or] =+ Coefficient

e
501

GM8 ;’ 4 83.5
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- Table 8. Transfer Coefficients for-Hand Washes (Gféeﬂs-and.._Fairway Ac;ivitiw)_ e

Replicate - __ StudyDay ;Zﬁggs?gg A (ugl?@{nz) V‘%:E;d B C:erafgli?;t - ;
: L T _ w7 (hours) (cm®/hr)
Greens Mowing — 1 Day After Application
Average 319 182
Standard Deviation 81.1 157
B Geometric Mean 312 (25
Greens Mowing — 2 Days After Application
Average 124 350
Standard Deviation 85.2 355
Geometric Mean 96.9 144
Greens Mowing — Re-entry Days Combined
Average 222 260
Standard Deviation 130 269
Geometl-‘ui—c Mean 174 134
" Greens Watering (Greens Activity)
owi | 660 0232 | 302 944
Gw2 | 1 649 0.232 2.83 358
awi | 2 49.2 0439 | 312 35.9
- Gws | 2 135 0439 | 3.00 103
GW5 1 3 558 0.132 2.32 1,821
GW6 3 308 0.206 2.28 655
GW7 4 383 0,014 2.23 11,856
GWE 4 168 0.018 2.10 4,468
Greens Watering — 1 Day After Application
Average 435 945
Standard Deviation 175 631
Geometne Mean 406 797
- Greens Watering — 2 Days After Application
Average 184 4,116
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Table 8. Transfer Coefﬁclents for Hand Washes (Greens and Fmrway Activities)

-Repli_cate __ Study Da};F %ﬁ;ﬁg _ 1 V;r;ﬁl;d 1 _ Cz;afgscflzrnt
B Bl 2.1 (hours) (cmhr)

Standard Deviation 142 5,561

Geometric Mean _ 144 665
Greens Watering ~ Re-entry Days Combined

Avcrage 323 2,530

Standard Deviation 201 4,037

Geometric Mean 256 728

Fairway Mowing (Fairway Activity)

EM1 ! 367 1.46 2.22 113

FM?2 1 167 1.04 4.00 40.0

[ P3| 2 42,3 0903 | 360 13.0

FM4 7 2 295 1.26 2.02 16

FM35 3 2,236 0.895 4.47 539

FM6 3 1,189 1.09 2.60 419

FM7 4 427 0.084 3.97 1,284

EMS 4 327 0.110 2.27 1.313
Fairway Mowing — 1 Day After Application

A vem::‘a ae 990 283

Standard Dewviation 941 247

Geometric Mean 635 181
Fairway Mowing — 2 Days After Application

Average 273 682

Standard Deviation 164 714

] Georr:e[ric Mean 204 225
Fairway Mowing -~ Re-entry Days Combined

Average 631 482

Standard_iﬁ)eviation 733 538

Geomet;ic Mean 360 201

Irrigation Repair (Fairway Activity)
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Table 8. Transfer Coefficients for Hand_Washés (Greens and Fai_rway-Activities) e

- Replicate - | Study Day m&;m‘; sl IR \gﬁZd L ngafgsci;t :

e R T 1A hoursy - |- (emfhr) -
R I 482 0.642 2.68 280
R2 | 1 17.5 0.182 3.40 284
R3 | 2 42.3 0.989 2.98 14.4
R4 | 2 274 0252 | 3.03 359
IR5 3 424 0.983 3.62 119
IR6 3 384 0.218 3.08 571
IR7 4 147 0.042 3.65 961
IR8 4 145 0.021 3.22 2,198

Irrigation Repair - 1 Day After Application

Average 327 250
Standard Deviation 210 238
Geometric Mean 193 53

Frrigation Repair - 2 Days After Application
T

Average 152 883
Standard Deviation 93 860
Geometric Mean 125 323

Irrigation Repair — Re-entry Days Combined

Average 240 566

Standard Deviation 178 731
Geometric Mean 155 222

Miscellaneous Grooming (Fairway Activity)

MGL |l 193 0.182 3.48 305
MG2 2 87.6 0.826 | 272 39.1
MG3 2 171 0.259 332 199
MG4 | 3 209 1.07 322 60.8
MGS | 3 672 0.136 277 1,790
MG6 | 4 241 0.069 3.12 1116

Miscellaneous Grooming — 1 Day After Application
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Table 8. Transfer Coefficients for Hand Washes (Greens and Fairway Activities).

i

" Total Corrected | TIR
‘Handwash (ug) | (nglem’):

Repiicate - Study Day Worked: |

Average 358
Standard Deviation 272
Geometric Mean 300 321
Miscellaneous Grooming — 2 Days After Application
Average 167 451
Standard Deviation 77 581
Geometric Mean 153 o 205

Miscellaneous Grooming — Re-entry Days Combined

Average 262 585
Standard Deviation 207 712
Geometnic Mean 215 257 “
7 All Maintenance Activities Combined
n ) All Activities — 1 Day After Application
Average 460 424
Standard Deviation 453 508
Geometric Mean 336 215
All Activities — 2 Days After Application
] Average 179 1,350
Standard I‘E)evia.tion 110 2,589
Geometric Mean 144 301
All Activities — Re-entry Days Combined
Average 326 887
Standard Deviation 359 1,902
Geometric Mean 222 254
Foatmotes.

. The LOQ for hand wash 13 1 pg Residue values < LOQ were treated as ¥2 LOQ (0.500 pg).

. Comected residue data represents corrected raw residue using the closest field fortification levil recoveries for
vach corresponding reentry day.

. CC - cup changing: GM - greens mowing: GW — greens watering; FM - fairway mowing; [R - imgation
repair, MG - miscellaneous grooming

* Study Day I = Reentry | Day After Singie Application on First Half of Course (Trial #1)
Study Day 2 = Reentry ! Days After Single Application on First Half of Course (Trial #1)
Study Day 3 = Reentry | Day After Single Application on Second Half of Course (Trial #2)
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Study Day 4 = Reenwry 2 Days After Single Application on Second Half of Course (Trial #2)
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Table 9. Total Dermal Exposure Transfer Coefficients for Workers Wearing Long Pants and Long Sleeve Shirts

Transfer Coefficients (cm*/hr)

Aol R Artthmetic | Geometric
, ication eent
Replicate PP # Da Y Total Inner Totai Total Hand Total Mcan - Mean
ay . Dermal Total Std, Dev. Total
Dosimeter | Face/Neck Wash _
Exposure Dermal Dermal
Exposure Exposure
Cup Changing (Greens Activity) B
CCi i i 423 0111 934 | 517
CcC2 1 1 78.1 0.107 20.7 105 330 220 289
CC4 2 1 18.9 1.68 426 447
CC3 | 2 43 8 0.137 3902 83.1
CC5 2 2 2124 4.61 1,887 2,104 2,266 2,268 931
CCo 2 2 2,304 6.72 2,301 4,611 -
Total Cup Changing (combined Re-centry days) 1,311 1,781 519 ]
) Greens Mowing (Greens Activity)
GMlI i 1 20.4 0.115 68.1 88.6
GM2 1 | 991 0.084 38.8 48 .8
1,138 1,808 314
GM5 2 { 338 2.43 249 589
GM6 2 1 3,451 0.924 372 3,824
M3 1 2 304 0.167 9.91 4.5 357 6352 258
GM4 | 2 12.6 0.619 111 124
GM7 2 2 684 245 777 1,463
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Transfer Coefficients (cm*/hr)

Table 9. Total Dermal Exposure Transfer Coefficients for Workers Wearing Long Pants and Long Sleeve Shirts

Geometric

Arithmetic
: Application | Reent
Replicate PP # D R Total Inner Total Total Hand Total Mean . Mean
ay . ; Dermal Total Std. Dev. | . Total
Dosimeter | Face/Neck Wash - : -
Exposure Dermal - Dermal
Exposure Exposure
GM8 2 2 96.9 3.00 501 601
Total Greens Mowing (combined Re-entry days) 847 1,296 283
Greens Watering (Greens Activity)
GW1 I 1 506 0.715 044 1,450
GW2 1 1 445 0.761 358 804
1,408 896 1,222
GWS5 2 1 834 5.82 1,821 2,601
GWo 2 1 62.5 1.06 655 719
GW3 1 2 146 0.861 359 183
Gw4 l 2 59.6 1.84 103 164 -
: 5,173 7,112 1,235
GW7 2 2 3,387 15.5 11,856 15,259
GW§ 2 2 605 13.3 4,468 5,086
Total Greens Watering (combined Re-entry days) 3,291 5,100 1,228
Fairway Mowing (Fairway Activity) '
FM!1 1 | 54.8 0.448 113 169
FM2 1 i Gi9 0.37] 40.0 959
674 431 537
M35 2 1 536 1.37 559 1,096
FM6 2 1 51.0 0.545 419 471
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Table 9. Total Dermal Exposure Transfer Coefficients for Workers Wearing Long Pants and Long Sleeve Shirts

Transfer Coefficients (c_mzlhr)
Arithmetic | Geometric
, Application | Reentr .
Repticate | PP M D " | Total nner Total Total Hand Total Mean Mean
ay . Dermal Total Std. Dev. Total
Dosimeter | Face/Neck Wash
Exposure Dermal Dermal
Exposure Exposure
FM3 ! 2 227 1.00 13.0 241
FM4 ! 2 24.1 0.933 ii6 141
) 908 843 546
FM7 2 2 525 4.03 1,284 1,814
EM§ 2 2 122 2.01 1,313 1,437
Total Fairrway Mowing (combined Re-entry days) 791 633 542
Irrigation Repair (Fairway Activity)
IR 1 1 844 0.290 280 1,124
IR2 1 1 686 0.809 284 715
. 1,075 293 1,043
IR5 2 1 1,308 0.357 119 1,427
IR6 2 | 401 0.744 571 1,033
IR3 | 2 291 0.815 14.4 307
[R4 1 2 1,368 2.73 359 1,730
19,994 37,285 3,000
IR7 2 2 1,065 3.28 961 2,030
IR8 2 2 73,705 7.56 2,198 75,910
Total Iirigation Repair {(combined Re-entry days) 10,534 26,421 1,771
Miscellaneous Grooming (Fairway Activity)
MGl 1 1 17,398 0.789 305 17,704 6,720 9,579 1,583
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Transfer Coefﬁclents {cm’*/hr)

Table 9. Total Dermal Exposure Transfer Coefficients for Workers Wearing Long Pants and Long Sleeve Shlrts

R Arithmetic | Geometn'c
. Application eent
Replicate PP 4 D v Total Inner Total Total Hand Total - Mean : _ M_f_:an
ay ) : , : Dermal - - Total . -} Std.Dev.. | Total
Dosimeter | Face/Neck Wash e : - s
. Exposure | = Dermal 21 Dermal :
o - Exposure Exposure
MG4 | 34.0 0.145 60.8 94.9
MGs 2 | 568 5.05 1,790 2,362
MG2 1 2 309 0.223 39.1 348
MG3 1 2 367 4.25 199 570 999 942 745
MG6 2 2 048 154 1,116 2,080
Total Miscellaneous Grooming (combined Re-entry days) 3.860 6.847 1,086
All Maintenance Activities Combined
1 Day After Application 1,746 3,684 680
2 Days After Application 5,288 16,112 845
Combined Re-entry days 3,517 11,688 758

Footnotes: Total Dermal Exposure = sum of the inner dosimeter residues, face/neck wipe residues, and hand wash residues
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Table 10. Total Dermal Exposure Transfer Coefficients for Workers Wearing Long Pants and T-shirt

Transfer Coefficients (cm®/hr)
. Reentry _ ‘Arithmetic | - | Geometric
Replicate | App # Day | Outer Shirt | Total Inner Total Total Total 1y fean Total | Std. ‘Mean Total
: Face/ Hand | Dermal | . - :
(lower arm) | Dosimeter - . Dermal Dev. Dermal
Neck Wash | Exposure
| _Exposure Exposure
Cup Changing

CCl1 | 1 0.862 423 0.111 93.4 518
CC2 1 1 258 78.1 0.107 26.7 363 450 79 445
CC4 2 | 21.5 18.9 1.68 426 468
CC3 | 2 60.7 438 0.137 392 144
CGC5 2 2 332 212 4.61 1887 2,437 3,740 4,395 1,447
CC6 2 12 4,028 2,304 6.72 2301 8,638

Total Cup Changing (combined Re-entry days) 2,095 3,313 802

Greens Mowing
GM1 1 I 13.0 204 0.115 68.1 102
24, . . B 73,

GM2 1 l 8 991 0.084 38 37 1274 | 847 409
GMS 2 i 354 338 243 249 943
GMO6 2 | 154 3451 0.924 372 3,978
GM3 | 2 190 304 0.167 991 230 1,193 1,386 609
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Table 10. Total Dermal Exposure Transfer Coelfficients for Workers Wearing Long Pants and T-Shll‘t

Transfer Coefficients {cm? /hr)

: Reentry - Arithmetic | Geometric
Replicate | App # Day Outer Shirt | Total Inner g;)é‘; 122?!1 Dt?:ﬁ; Mean Total | Std. | Mean Total
(lower arm) | Dosimeter ’ - Dermal | Dev. - Dermal
~ Neck Wash | Exposure R " :
h Exposure 1 Exposure
GM4 1 2 27.0 12.6 0.619 11 151
GM7 2 2 i,664 684 2.45 777 3,128
GM8 2 2 663 96.9 3.00 501 1,264
Total Greens Mowing (combined Re-entry days) 1,234 1,512 499
Greens Watering
GwWI 1 1 613 506 0.715 944 2,063
GW 529 445 0.761 8 1,333
2 : : 4 33 ' 2,093 1,258 1,850
GWS 2 l 1,216 834 5.82 1,821 3,877
GW6 2 1 380 62.5 1.06 655 1,099
GW3 | 2 494 146 0.861 359 676
Gw4 1 2 479 59.6 1.84 103 643 11,063 12.013 3762
GW7 2 2 6,280 3,387 15.5 11,856 21,539
GW8 2 2 16,309 605 13.3 4,468 21,394
Totai Greens Watering (combined Re-entry days) 6,578 9,247 2,638
Fairway Mowing
FM1 1 | 34.1 54.8 0.448 113 203 1,648 1,680 991
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Table 10. Total Dermal Exposure Transfer Coefficients for Workers Weai-ing Long Pants and T-shirt

Transfer Coefficients (cm>/hr)

- Reentry ) Arithmetic .| Geometric
Replicate | App # Day Outer Shirt | Total Inner Total Total Total Mean Total | Std. Mean Total
. Face/ Hand | Dermal : : - ;
(lower arm} | Dosimeter : Dermal Dev. Dermat
Neck Wash | Exposure . o
Exposure Exposure
FM2 ] 1 3,028 919 0.371 40.0 3,987
M5 2 i 609 536 .37 559 1,704
FM6 2 1 229 51.0 0.545 419 699
FM3 | 2 1,262 227 1.00 13.0 1,503
75.3 24.1 9 11 2

FM4 : 2 0933 6 6 2,413 2,495 1,395
M7 2 2 4,176 525 4.63 1,284 5,990
FMS8 2 2 504 122 2.01 1,313 1,942

Total Fairway Mowing (combined Re-entry days) 2,031 2,011 1,175

Irrigation Repair
IR1 1 1 387 844 0.290 280 1,512
354 68 X 28. |

IR2 { | 6 0.809 4 ,069 1.675 430 1618
R5 2 | 664 1308 0.357 119 2092
IR6 2 1 995 461 0.744 571 2,027
IR3 H 2 147 29i D815 14 453 23,667 42,285 4,525
R4 ! 2 352 368 2727 359 2,082
IR7 2 2 3,075 1,065 3.28 961 5,105
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Table 10. Total Dermal Exposure Transfer Coefficients for Workers Weai'ing Long Pants and T-shirt

Transfer Coefficients (cm?/hr)
Replicate | App # RE‘S:;TY Outer Shirt | Total Inner }'Eotal Lotal Total ﬁg;ﬂn%f::; Std. 13:21? ';g::;l
PR T ace/ Hand Dermal L ,
{lower arm) | Dosimeter Neck Wash | Exposure Dermal Dev. Dermal
Exposure Exposure
IR8 2 2 11,018 73,705 7.56 2,198 87,028
Totai Iirigation Repair (combined Re-entry days) 12,671 30,076 2,700
Misc&laneous Grooming
MGl 1 1 236 17,398 0.789 305 17,940
MG4 2 1 104 34.0 0.145 60.8 199 6,932 9.612 2,116
MG5 2 1 296 568 5.05 1789.59 2,658
MG2 1 2 38.5 309 0.223 39.1 387
MG3 1 2 1328 367 4.25 199 1,897 2,079 1,790 1,426
MG6 2 _2 1,873 948 154 1,116 3,952
Total Miscellaneous Grooming (combined Re-entry days) 4,505 6,731 1,737
All Maintenance Activities Combined
All Activities — | Day After Application 2,223 3,723 1,027
All Activities — 2 Days After Application 7,764 18,714 1,794
Al Aciivities — Re-entry Days Combined 4,993 13,625 1,358

Footrotes: Total Dermal Exposure = sum of the inner dosimeter residues, outer dosimeter lower arms, face/neck wipe residues, and hand wash residues
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Table 11. Total Dermal Exposure Tran_sf_e'r Coefficients for Workers Wearing'Sﬁort_ Pants-gind T-shlrt :

Transfer Coefficients (cm?/hr)

Georetric

Arithmetic :
Replicate | ADP | Reentry | Quter - Outer . ) Total | Total | Mean | <. | ~Mean .
# Day - Shirt Pants Total REMRSRTER P e[St |
Inner Hand | Dermal | - Total - | 7 |- Total.
(lower (lower \ Face/Neck g T Deyy | s T
- | Dosimeter Wash {Exposure| Dermal | 77" | Dermal :
arm) leg) o e i
: Exposure Exposure
Cup Changing
CC1 | 1 0.862 735 424 0.111 93 4 1,253
CC2 l 1 258 2,304 78.1 0.107 | 26.7 | 2,667 1,636 903 1,489
CC4 2 1 21.5 520 18.9 1.68 426 988
CC3 | 2 60.7 954 43.8 0.137 39.2 1,097
i CC5 2 2 332 4,728 212 4.61 1,887 | 7,165 9,042 9,030 5,293
CCo 2 2 4,028 10,224 2,304 6.72 2,301 | 18,863
Total Cup Changing (combined Re-entry days) 5,339 7,028 2,807
Greens Mowing
GM1 1 1 13.0 559 204 0.115 68.1 661
GM2 1 1 24.8 961 9.9 0.084 38.8 1,035
2,714 | 2,880 | 1,805
GM5 2 1 354 1,303 338 243 249 2,245
GMb6 2 1 154 2935 3451 0.924 372 6,913
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Table 11. Total Dermal Exposure Transfer Coefficients for Workers Wearing Short Pants and T-shirt

Transfer Coefficients (cmthr)

App | Reent Outer Quter Arithmetic Geometric
Replicate pp Yy . Total Total | Total Mean Mean
# Day Shirt Pants Total - Std.
’ Inner Hand { Dermal Total = Total
(lower (lower . Face/Neck w Dev. e -
Dosimeter Wash [Exposure| Dermal | Dermal
arm) leg) _ wdl | oerma
Exposure Exposure
GM3 l 2 100 1,751 30.4 0.167 5.91 1.982
GM4 | 2 27.0 168 12,6 0.619 1H 319
11,759 12,5396 4,191
GM7 2 2 1,664 22,733 684 245 777 25,860
GMS8 2 2 663 17,611 96.9 3.00 501 18,875
Total Greens Mowing (combined Re-entry days) 7,236 9,743 2,750
Greens Watering
GwWl 1 i 613 1,925 506 0.715 944 3,088
Gw2 1 1 529 4,282 445 0.761 358 5,615
4,896 2,561 4,334
GWS5 2 | 1,216 4,140 834 5.82 1,821 | 8,017
GW6 2 | 380 867 62.5 1.06 655 1,966
GW3 1 2 494 742 146 0.861 359 1,418
GwW4 1 2 479 4,463 59.6 1.84 103 5.106
: 51,305 | 74,184 | 14,578
GW7 2 2 6,280 138,102 3,387 15.5 11,856} 159,641
GWS 2 2 16,309 17,061 605 13.3 4,468 | 39,055
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Transfer Coefficients (cmzlhr)

Table 11. Total Dermal Exposure Transfer Coefficients for Workers Wearing Short Pants and T-shirt

oo | Reentev|  Outer | Outer Arithmetic Geometric
Replicate Pp ) Heentty : Total Total | Total | Mean diq | . Mean
# | Day Shirt Pants Total : Std: | :
_ Inner Hand | Dermal Total " Tota]
(lower (lower . Face/Neck " .| Dev. | o
. Dosimeter| Wash |Exposure | Dermal‘ | ~ " | " Dermal
arm) leg) e y 2] ERALT | g | AHIAL
. 2 Exposure | | Exposure
Total Greens Watering (combined Re-entry days) 28,101 54,559 7,949
Fairway Mowing
FM1 ! 1 34.1 445 54.8 0.448 113 648
FM2 ! 1 3,028 2,629 919 0.371 40.0 6,616
2,877 2,596 2,089
FM3 2 { 609 169 536 1.37 559 1,874
FM6 2 | 229 1,669 SLO 0.545 419 2,369
FM3 i 2 1,262 1,448 227 1.00 13.0 | 2,951
FM4 1 2 75. 893 24.1 0.933 [16 1,109
3 4,620 4,598 3,260
FM7 2 2 4,176 5,397 525 4.63 1,284 | 11,387
FM8 2 2 504 1,090 122 2.0 1,313 1 3,031
Total Fairway Mowing (combined Re-entry days) 3,748 3,580 2,609
Irrigation Repair
IR1 1 1 387 5,708 844 0.290 280 7,220 5,688 2,140 5.327
IR2 1 1 354 6,431 686 0.809 284 1 7,500
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Table 11. Total Dermal Exposure Transfer Coefficients for Workers Wearing Short Pants and T-shitt .

Transfer Coefficients (cm*/hr)

Ann | Reent Outer Outer Arithmetic Gedme_tric
Replicate pp ) reentry . Total Total | Total Mean - - Mean
# | Day (|  Shirt Pants Total _ o pStd T
. Inner Hand | Dermal -Total - 1. Total.
- (lower (lower . Face/Neck : — Dew.s it
Dosimeter Wash | Exposure | “Dermal Dermal
arm). leg) : ) Sl
_ = | Exposure Exposure
IRS 2 t 664 803 1308 0.357 119 2,894
IR6 2 i 995 3112 461 0.744 571 5,139
IR3 1 2 147 820 291 0.815 14.4 1,273
IR4 ] 2 352 7536 1368 2.73 359 0,618
42,564 | 49,452 | 16,076
IR7 2 2 3,075 44,658 1,065 328 961 49,763
IR8 2 2 11,118 22,575 73,705 7.56 2,198 | 109,603
Total Irrigation Repair (combined Re-entry days) 24,126 | 37,928 9,254
Miscellaneous Grooming
MG 1 | 236 3,017 17,398 0.789 305 20,956
MG4 | 2 1 104 863 34.0 0.145 60.8 | 1,061 9777 | 10,1747 5,459
MGS 2 l 296 4657 568 5.05 1790 | 7,315
MG2 | 2 39 2103 309 0.223 39.1 2,490
MG3 | 2 1328 1636 367 4.25 199 3,534 10,532 | 13,036 0,082
MG6 2 2 1,873 21,619 948 154 1,116 | 25,572
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Table 11. Total Dermal Exposure Transfer Coefficients for Workers Wearing Short Pants and T-shirt

Transfer Coefficients (cm?/hr)

Arithmetic Geometric

Replicate | APP |Reentry | Quter | Outer | p ) Total { Total | Mean Mean

# Day Shirt Pants In Total Hand | D 1 Total Std. | Total

(lower (lower NET | Face/Neck | o2n erma dotal | pey, | tolal

arm) leg) Dosimeter Wash | Exposure | - Dermal " | Dermal
& : = Exposure Exposure

Total Miscellaneous Grooming (combined Re-entry days) 10,155 16,460 5,762

All Maintenance Tasks Combined

1 Day After Application 4,497 4,498 2,998

2 Days After Application 22,714 13933581 6,966

Combined Re-entry days 13,606 |29,177| 4,569

Footnotes: Total Dermal Exposure = sum of the inner dosimeter residues, outer dosimeter lower arms & lower legs, face/neck wipe residues, and hand wash residues
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Table 12. Total Dermal Transfer Coefficient (cm’/hr) Scenario Summary

Long Pants and Long Sleeves Long Pants and T-shirt Short Pants and T-shirt
Re-entry Task Arithmetic Std. Geometric | Arithmetic Std. Geometric Arithmetic Std. Géometric
Mean Dey. Mean Mean Dev, Mean Mean Dev, Mean
Combined Re-enfry Days
C“[’(Cﬁ'fg)‘g‘“g i,311 1,781 519 2,005 3313 802 5,339 7,028 2.807
Greens Mowing 847 £,296 285 1234 1,512 499 7236 | 9743 2,750
. reeas 3291 5106 1,228 6,578 0,247 2.638 28,101 54,559 7,949
Watering (n==s)
Fairways 791 631 542 2,031 2,011 1,175 3,748 3,580 2,609
Mowing (n=8§)
lrr:ga;;ﬂjgl;cpmr 10,534 26,421 1,771 12,671 30.076 2,706 24,126 | 37928 | 9,254
Miscellancous 1.860 6.847 1.086 4505 6731 1,737 10,155 | 10466 | 5762
Grooming (n=6)
All Task
Combined 3.517 11,688 758 4,993 13.625 1,358 13,606 | 29,177 4,569
(n=44)
I Day After Application
C”"ﬁi’;g‘”g 356 220 289 450 79 445 1,636 903 1,489
Grcc’z;ﬁ?w‘"g 1138 1,808 314 1,274 1,847 409 2.714 2,880 1,805
Greens 1,408 896 1222 2,093 1,258 1,850 4,896 2,561 4334
Watering (n=4)
Fairways 674 43 537 1.648 1,680 991 2,877 2,596 2,089
Mowing (n=4)
Imgation Repar | 475 293 1.043 1,675 480 1.618 5688 | 2,140 | 5327
Miscellancous 6.720 9,579 1,583 6.932 9.612 2116 9,777 10,174 5459
Grooming (n=3) R
All Task
Combined 1,746 3,684 680 2,223 3,723 1.027 4.497 4,498 2,098
(n=22}
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Table 12. Total Dermal Transfer Coefficient (cm’/hr) Scenario Summary

Long Pants and Long Sleeves - Long Pants and T-shirt -~ . Short Pants and T-shirt
Re-entry Task Arithmetic Std. Geometric | Arithmetic Std. Geometric Arithmetic Std. Geomelric
Mean Dev. Mean Mean Dev. Mean Mean Dev. Mean
2 Days After Application
Cup G‘l"é’}gmg 2266 2,268 931 3.740 4,395 447 9,042 9,030 5,293
Gree‘ziﬂ‘)’“‘"“g 557 652 258 1,193 1,386 609 11,759 12.596 4.191
Greens - .
5173 7112 1235 11,062 12.012 3,762 51305 | 74
 Watering (n=4) 5,17 , 238 . 5 702 51,305 74,184 14,578
Fairways 908 843 546 2413 2,495 I,305 4620 | 4598 | 3260
Mowing (n=4)
'”'g“;‘:_”ﬁe*""” 19,994 37,285 3,006 23,667 | 42.285 4525 42,564 | 49452 | 16076
Miscellaneous 999 942 745 2079 £.790 1,426 10,532 | 13.036 | 6,082
Grooming (n=3)
All Task
Combined 5,288 16,112 845 7,764 18,714 1,794 22714 | 39338 6,966
{n=22)
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Table 13. Respiratory Exposure (ug/hour) Based on Residue Levels Found on
OVS Air Sampling Tubes

Rep. | appe | R0 | e | Flowae | Dwson | Sampe | ArCone | MCON | yeionkas | Bpoure | avlaion
{ug) ) {im"/min}) {ug/hn) Exposure (pg/hry
Cup Changer
CcCl H l 0.605 1.95 96 187 [ 2.67E-05 0.027 0.0167 0.027
cez 1 I 0.095 195 132 257 3 69E-04 0.369 0.0167 0.369 0.140
cC4 2 | 0.003 2.00 09 218 2.20E-05 0.023 00167 0.023
CC3 1 2 0.003 1.95 161 314 1.59E-05 0.016 0.0167 0.016
CCs 2 2 0.005 1.95 100 195 2.56E-05 0.026 0.0167 0.026 0.023
CcCo 2 2 0.005 2.00 76 152 9.20E-05 0.033 00167 0.033
Total Cup Changing (combined Re-entry days) 0.082
Greens Mowing
GM1 1 ! 0.005 1.50 160 304 1.64E-05 0016 0.0167 0016
GM2 1 1 0.005 1.90 234 445 1.12E-05 0.011 0.0167 0.011 0.015
GM5 2 I 0.005 1.95 162 316 1.58E-05 0.016 0.0167 0.0l6
GM6 2 1 0.005 1.93 154 300 1.67E-05 0.017 00167 0017
GM3 ] 2 0.003 1.90 178 338 1 .48E-05 0013 0.0167 0.015
L GM4 I 2 0.005 1.95 133 259 1.93E-05 0.019 0.0167 0.019 0.017
GM7 2 2 0.005 1.95 172 335 [.49E-05 0.015 00167 0015
GM38 2 2 0.005 1.95 132 257 1.94E-05 0.019 0.0167 0.019
Total Greens Mowing (combined Re-entry days) 0.0l6
Greens Watering
GwW1 1 1 0.005 £.95 181 353 1.42E-05 0.014 00167 0.014 0.016
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Table 13. Respiratory Exposure (ug/hour) Based on Residue Levels Found on

OVS Air Sampling Tubes
wop. | amn | Bz | Nt | FowRae | puion | Sumwle | AiConc | ArCOR | iton e | xposire | nbtaion
(ug) {m/min) (ng/hr) Exposure (pg/hr)
GW2 ! 1 0.005 2.00 170 340 1. 47E-05 0.015 0.0167 0.015
GW35 2 1 0.005 1.95 139 271 1.84E-05 0.018 0.0167 0.018
GWo 2 1 0.005 2.00 [37 274 1.§2E-05 0.018 0.0167 0.018
HE_r‘e’\."fi ! 2 0.005 2.G0 i87 1 REE 1 34E-035 0.013 0.0167 0013
f_;d _7!7 o 772 ] 0.005 200 180 i 360 1.39E-05 0014 0.0167 0.014 0.017
GW7 2 2 (.005 1.90 134 | 255 I .96E-05 0.020 0.0167 0.020
GW8 2 2 0.003 2.60 126 252 1.98E-05 0.020 0.0ia7 0.020
Total Greens Watering (combined Re-entry days) _‘O.(_)l?
Fairway Mowing v -
FMI I 1 0.005 1.95 133 259 1.93E-05 0.019 00167 | 0.019
FM2 ! ! 0.005 .95 240 468 1.07E-05 0.011 0.0167 0.011 0.014
FMS 2 ! 0.005 1.90 268 509 9.82E-00 0.050 0.0167 0.010
FM6 2 i 0.003 1.95 156 304 1.64E-05 0.0t6 0.0167 0.016
FM3 1 2 -(”).4005 1,93 216 42] L.I9E-05 0.012 0.0167 6.012
FM4 1 2 0.005 195 121 236 2.12E-05 0.021 0.0167 .02t 0.016
FM7 2 2 0.003 1.95 238 464 1.08E-05 0ol 0.0167 001!
FM8 2 2 0.005 [.95 136 265 1.89E-05 0.019 0.0167 0.019
Total Fairway Mowing (combined Re-entry days) 0.015
Ir:gigalion Repair
IR1 ! ! 0.025 .90 ! i6i 300 B.04E-05 0.080 0.0i67 0081 0.051
IR2 i ] 0.038 1.95 204 398 9.63E-0% 0.096 0.0167 0.096
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Table 13. Respiratory Exposure (pg/hour) Based on Residue Levels Found on

OVS Air Sampling Tubes

Rep. [ apps | Ry | NS | FowRae | pwaion | Sample | AirConc. | ARCote | v iviorkae | Bxposure | Inblation
) I R s I (ug/hr) | Exposure (ug/ho)
IRS 2 1 ! $.005 1.95 2i7 423 1 I.18E-03 0.012 0.0167 0.012
[R6 2 1 0.005 2.00 185 370 1.35E-05 0.014 0.0167 0.014
IR3 I 2 0.005 200 179 358 1.40E-05 0.014 0.0167 0.014
R4 ! i 2 000‘ 1.95 182 355 [4iE-03 0.014 00167 0.014 0613
IR7 2 2 0,005 1.9¢ 2ig 4i6 i Z20E-05 0.012 0.0167 0012
IR8 2 2 _“0.005- ) 2.00 193 386 ).30E-05 0013 0.0167 0.013
Totai Irrigation Repair (combined Re-entry days) . 0.032
Miscettaneous Grooming
MG! i i 0.07 2.00 209 i 418 1 TIE-O4 0.1 0.0167 0.171
MG4 | 2 I 0.005 1.95 193 376 1.33E-05 0.013 0.0167 0.013 0.067
MG5 2 | 0.003 1.95 166 34 1.54E-05 0.015 0.0167 0.015
MG2 l 2 0.096 1.9G 163 310 J11E-04 0311 B 0.0167 0312
MG3 ! 2 0.005 2.00 199 398 1.26E-05 0.013 0.0167 0.013 0.113
MG6 2 2 0.005 ]95 187 365 1.37E-05 0.0t4 0.0167 0014
Total Miscellaneous Grooming (combined Re-entry days) 0.090
ANl Maintenance Tasks Combined
All Tasks — | Day After Applic;i‘ion 0.046
All Tasks - 2 Days After Application 0.030
All Tasks — Combined Re-entry Days 0.037

Footnotes:
. The LOG for OVS wbes is (.01 ug. Residue vatues < LOQ were treated as 2 LOQ (.005 ug)
*  None of the residuc values required correction for field fortification recoveries

n For Rep. FM3, the pump quit working before the end of the monitoring period. The otal air sampled was estimated.
P pump q 2 gp P
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x

CC -~ cup changing: GM ~ greens mowing: GW - greens watcring; FM - fairway mowing, IR - irigation repair: MG — miscelaneous grooming
Concentration (,ug.-’m"] = Residue {pey|Flow rate (LAnin x Duration tmnjj x 1000 i/
Inhatation Exposure (gg/hr) = Concenteation (eg/m'y x Ventilation Rate (m'/min} « 60 minutes
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Table 14. Distribution of Residue on Body Parts for Total Deﬁnal 'Exposuré

% of Total Dermal % of Total Dermal. % of Total Dermal Exposure
Exposure 1 Day After Exposure 2 Days After oCornbine d Re-ent F)a .
Application Application we-entry Lays
Body Long Long Long Long _
Part | Pant/Lo Pants/ Short | Pant/Lo | Long Shorts/ Pa_t_zt/ Long Shorts/
ng T. s/ T- ng Pants/ T-shirt | Long . | Pants/ T-shirt
Sleeve shirt shirt | Sleeve ! T-shirt 1. Sleeve | T-shirt
Shirt Shirt Shirt . |
Lower | 4 43 1 13 64 14 14 53 12
Arm
Upper 146 1 070 | 0.18 13 0.53 | 0.11 12 0.63 | 0.14
Arm
Front 1.6 1.1 | 0.29 1.7 071 | 0.15 1.7 092 | 021
Torso
Rear 1 4o 1079 | 021 | 14 | 060 | 013 1.3 0.71 | 0.16
Torso | -_
Lower | g 13 | 77 13 5 80 16 9 79
Leg
Upper |y L 27 o2 | 77 | 32 | o7 5.7 3| 070
Leg
Face/ | 16 10104 |0027] 042 | 047 | 0037 | o026 | 014 | 0032
Neck
Hands | 58 38 10 61 25 5.4 60 32 7.4
Total | [00.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 1000 | 100.0 | 100.0
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